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In the prosecution of tliese investigations cordial cooperation and 
substantial aid were given by the authorities of the Penusylviinia Col- 
lege for Women. Si)eeial acknowledgments are also due the board of 
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NUTRITION INVESTIGATIONS IN PITTSBURG, PA., ; 

1894-1896. 



THE DIETARY STUDIES. 

The investigation a here reported include stodies of (1) six dietaries; 
(2) the composition and prices of baker's bread in Pittsbnrg; and (3) 
tlie composition of bread and the changes which tlie inateriala nndergo 
iu baking. 

Tlie dietaries studied were those of families of men iu professional 
life, mechanics, and day laborers. The range in financial condition was 
from comparative aCHuence to actual poverty. The inquiries regarding 
bakers' bread included observations of the composition and selling 
price of ten specimens as ordinarily sold in the city. The studies of 
flour and brea<l included the composition and cost of the flour and 
other materials used in baking, the composition of the brea<l, and the 
losses of materiids during the process of fernieuttng and baking. 

purpose: and plan. 

The purpose of the studies was to obtain information regarding the 
condition of living and especially concerning the hygienic and pecuni- 
ary economy of the food of people of different classes, more particu- 
larly those of limited incomes. The data sought were (1) the income 
of the family; (2) the outlay for rent and food; and (3) the kind, qual- 
ity, and quantity of food materials consumed. From these data it is 
possible by comparison with recognized standards to judge whether 
the families studietl were properly nourished and whether they were 
wise in Iheir selection and purchase of food; also to pointout, in many 
instances, where a difi'ereut selection would have furnished a more 
nutritious and less costly dietary. 

The plan here followed is the same as has been explained in accounts 
of previous investigations carried on under the direction of the United 
States Department of Agriculture. It may be briefly stated as fol- 
lows: From the sum of the different food materials ou hand at the 
beginning of the study and those received during the experiment 
the amounts remaining at the end were subtracted. This gave the 
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amount of each material octnally used. The amonnta of the natritin ' 
iugredieotB were estimated fiom tbe iimoiiDt thus obtained and On 
compoaitiou of eacli material, as sbowu by actual aualysis, or as 
assumed from the average of analyses of similar food materials. The 
animal aud vegetable materials in ttie waste (bread crumbs, bits of 
meat, prepared food of different sorts, et<'..) were separated as acca- 
rately as possible and analyzed. This waste did not include tlie iuedt- 
ble portion (i. e., refuse) of the food, such as bones, shells, skins, seeds, 
etc. The nutrients iu the wasti* subtracted from those of the food 
gave the amounts of uutrieuta actually eaten. Account was kept of the 
meals taken by the dift'erent members of the family and by visitors. 
A record was also kept of all beverages, condiments, etc., purchased. 
As a rule a woman requires leas food than a man, and the amount 
required by children is still less, varying with tlie age. It is customary 
to assign certain factors which shall represent the amount of Dutrlents 
required by children of dift'erent ages, aud by women, a» compared with 
an adult man. The various factors whiitb have been adopted are »b 
follows ; 

Faclora vsed in caloiilating meaU oonsHmed in dietary atHdiei, 

One meal of woman eqnlvnlent to 0.8 meal of man aL iDoderat<> luiiscnlar labor. 
One insal af Loy 11 to Vi years of agr, inclasive, eqniToleiit to 0.8 ineiil cif man. 
One meal of girl 14 to 16 yeara of age, InclusiTe, oqnivaleDli to 0.7 meal of man. 
Odo meal of ohild 10 to 11! yoiirs of age, inclnsive, equivalent to 0,6 meiil of luan. 
One meal nf I'hild 6 to years of iige, inoliiBive, equivalent to 0.5 meal of uiiui. 
One meal of uhilil 2 to u years of nge, iuclitsive, equivalent to 0.1 meal of man. 
Ouo me.it of child under 2 yuafs of age equivikleut to 0.3 meal of man. 

These factors are based iu part upon e.v|)erimenta] data aud iu part 
upon arbitrary assumptions. Tiiey are subject to revision when experi- 
mental evidence shall warrant more definite conclnsious. By the use of 
these factors the number of meals actually taken by each member of the 
family is calculated into the equivalentnumber of meals for an adult 
man. In this way the total number of meals takeu by the family is 
fiually expressed iu terms of meals per man, and by dividing this latter 
value by the number of meals taken per day (usually three) the equiva- 
lent number of days for one mau is obtaiued. The total nutrients of 
the food eaten divided by this equivalent number of days for one man 
gives the amounts of nutrients "per mau per day." 

DIETABT STANDARDS. 

The results of tbe dietary studies arc compared with the results 
of similar studies made elsewhere, aud with the dietary standards for 
man under different conditions of muscular activity. These so-called 
dietary standards are for the most part based upon the observed facts 
of food consumption. The standards' which are given below are based 
upon the assumption that the body requires for its nourishment enough 
protein to replace all the nitrogenous substances consumed iu the body 

iU.S.Dei)t.Agr., (Jfliceof Exiiuriuient Stalioun Bui, 21, p. 206 tt seq. ; Bui. 46, p. 6. 



»ud enough energy (fuel valne) to supply the demand for heat and for 
muscular and other work. All the nutrients yiehl energy, bat protein 
alone can build tissue. Therefore a dietary standard is expressed in 
its simplest form in terms of protein and energy (fuel value), 

The proposed American standards, which are somewhat more liberal 
than those given by European authorities, lire as follows; 

Slaiidarda fur daily dietaries (Atteater). 





Pnitetn. 


Fuel 
Tains. 








C^b^.. 






3,01X1 













These standards are to be understood simply as tentative estimates 
of the protein and energy re<)nired. They are in no sense to be 

considered as final. 

CHARACTBH AND COMPOSITION OP POOD MATERIALS nSZU}. 

In the iirst three dietary studies samples of the more important food 
materials were analyzed, and the percentage composition of the Kamples 
was assumed to represent that of the material eaten in the dietary. 
Seventeen specimens were analyzed in connection with dietary No. 43, 
six with dietary No. 128, and eight witli dietary No, 120, No analyses 
were made in connection with the last three dietary studies (Nos. 1S9, 
190, and 191). In every case when a food material was not analyzed 
its composition was calculated from the average analyses of similar 
materials. ' 

Tlie following food materials were analyzed in connection with the 
studies : 

145.^ Beef, neck. — For Loiliug, No Lone, llsoii in ilietnry No. 128. 
304, JSeef, ramp.—Vor Imiling. No bona. Used in dl«tjiry No. 129. 
197. Be^, rib roas'.— Unusually fat. Total weigbt of Bairple, 9 pounds ; refnue, 1.75 

pomida. Priui^, 15 otnts per pound. Used in dietary N'l. ■13. 
237. Ileef, roavd i/eoJ.— Total weight of aample, 4.31 ponuda; refiise, 0.5 pound. 

Price, 15 cootH per pound. Used in dietary No. 43. 

275, Beef, round uteak.—tio lionc. Uaed in dietary No. 128. 

276. Beef, round »teak.— So lioiie. Used in tlietoiy Xo, 129, 

311. Beef, gkoulder clad. — For pot loast. Wtti^fht of sauiple, U pounds; no refuse. 
Prii'e, 12 cents per puuuil. Used in diotury No. 43. 
58. Bet'/, tkorl « I cat.— Sample, 1,18 pounds. No lione. Prioo, 10 cunts par pound. 
Used in dietary No. 43. 

' These ayertiges were taken from U. 8. Rapt. Agr., Office of Experiment Stationa 
Bnl. 28, in the ciise of atudiea Nos. 43, 128, and 129. In studieB Nos. 189, 190, and 191 
fignrea from a revision of tbi' above linlletin not yet in print were naod. 

'The reference numbers uro thosi'used in an unpublished eompitation uf aualyaex of 
American food materiala. 



411. BM/,HA<e)r«. — Total wsight, 1.56 poniniB; rofaae. 0.31 ponnd. ITsed in diettu^ 

No. 43. 
415. Hetif, liier.~-Um»l in diptary No. 129. 
1029. Veal ea»e(».— Weight of 8amplo,2.84 pounds; refuse, 0.06 ponnd. Useil ii 

dietary No. 13. 
1122. Cal/'» Jirer.— Weight of sample, 2.09 ponods; ralase, 0.09 poand. Used in 

dietarj No. 43. 
1505. Lamb, Ug. — Weight of Bsmpts, T.12ponndH; refiiee, 0,5 pound. 
2025. Pork, loin roosJ.— Used in dietary No. 129. 
2131. Pige l:iilH(rj».— Used in dietary No. 129. 

Lard. — Bouglit from a farmer — 100 per cent pare. Used in dietary No. 43. 

PSuller. — Foi River creamery. Uaeii in dietary No. 43. 
ilHlln-.— Used in dietary No. 128. 
Batterine. — Three pounds fur 50 Ciints. U8e<l in dietary No. 129. 
Mli:.— The first samplis was taken iu connection with dietary No. 43. the 
second with dietary No. 128, and the third with dietary No. 129. 
SOU. Bucktckeat floiir.—Vae'X in dietary No. 43. 
5026. Cum meal, jiellnui.— Used in dietary No. 43. 
5311. Wheat Jlour.—Vaed. in dietary No. 43. 
5079. Rolled oaf^.— Used iu dietary No. 43, 

5573. IIAittftreod.— Weight, 3,0Cpoiindi. Cost, Scents. Used in dietary No. 128. 
M7*. Bread, " ft ome-nioiie."— Baker's bread. Weight, 2.28 ponnds. Coat, 7 rp.ata. 
The family nsnally bought stale bread. This, however, was a fresh loaf- 
Used in dietary No. 129. 
Sugar, granulaUd. — Used in dietary No. 43. 
Sugar, eo/ee.— Used in dietary Nci. 12K. 
8521. Lima beam, dried.— Vaed iu diutary No. 43. 

In Tables 1, 2, itnd 3 ia shown the percentage composition of tbe dif- 
ferent food materials described above. Table 1 shows tbe composition,^ 
as purchased, of such of the foods as contained refuse. Table 2 sbow^ 
the compositiou of the edible portion of the different foods. With t 
exception of the materials given in Table 1, these foods contained qh 
refuse or inedible material, and consequently the analyses given i 
the ediiile |>ortion represent also the composition as purchased. 
Table 3 the composition of the edible portion of the food materiidB ij^ 
calculated to tbe water-free basis. 
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Fat. 
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'^"nSf^ 
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1M5 


Ftre^t. 

19. » 
1.1 


Per tent. 
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Table 2. — Composition offreahy edible portion of food materiaU analyzed. ^ 



Blind of food material. . 


Refer- 
ence No. 


Water. 


Protein. 


Fat. 


Carbohy- 
drates. 


Ash. 


Fuel value 
per pound. 


JLNIMAT. FOOD. 

Beef: 

Boiling piece, neck, free 
from bone .... ...... 


145 
304 
197 
237 


Per eent. 
69.3 
43.1 
47.4 
72.7 


Percent. 
20.9 
22.4 
16.5 
2L0 


Per cent. 

8.7 
33.3 
35.5 

5.2 


Per cent. 


Per eent. 

1.1 

1.2 

.6 

H 


Calories. 
765 


Boiling piece, rump 

Rib roast ............ 




1,820 

1,810 

610 




Round steak 










Round steak, Aree from 
bone .................. 


275 
276 


65.2 
61.9 


20.9 
21.0 


12.7 
16.0 




L2 
LI 


925 


Do 




1,065 






Average 




66.6 


2L0 


11.3 




LI 












Shoulder clod 


341 

58 

411 

415 

1029 
1122 
1505 

2025 
2137 


69.0 
67.7 
78.7 
75.0 

75.4 
72.4 
61.8 

4L1 
76.1 


18.8 
19.8 
17.6 
18.8 

20.1 
19.8 
17.2 

15.8 
17.2 


11.2 

11.5 

2.4 

3.9 

3.3 

6.6 

30.1 

42.3 

5.5 

100.0 

89.5 

86.9 

86.1 

3.7 

2.6 

3.0 




LO 
LO 
L3 
L3 

L2 

L2 

.9 

.8 
L2 


820 


Short steak 




855 


Kidneys 




430 


liiver ................... 


1.0 


535 


Veal : 

Cutleta 


515 


Liver 




645 


Lamb: Le&r ...i,... .......... 




1,590 


Pork: 

Loin roast 




2,080 
550 


Kidnevs 




Lard .................... 




4,220 
3,775 
3,685 


Butter .......... 




7.0 
10.3 
10.0 
88.0 
87.7 
88.1 






3.5 

L8 
3.4 

.7 
.7 
.7 


Do 




1.0 
.5 
3.0 
3.2 
2.9 




Butterine .... ......... 






3,640 


Milk 




4.6 
5.8 
5.3 


300 


Do 




275 


Do 




280 








VEGETABLE FOOD. 

Buckwheat flour ............ 


5014 
5026 
5311 
5079 


12.3 

10.2 

9.5 

1.8 


5.2 

9.2 

14.4 

16.9 


1.2 
1.5 
L3 

7.8 


80.7 
78.4 
74.4 
71.8 


.6 

.7 

.4 

L7 


1,650 


(Jorn meal .. 


1,075 


Flour, wheat 


1,705 


Rolle<l oats 


1,980 






White bread 


5573 
5574 


34.6 
35.8 


9.2 
9.7 


.5 

.7 


54.3 
52.6 


L4 
1.2 


1,200 


Do 


1,185 






Averaee .. 




35.2 


9.5 


.6 


53.4 


1.3 


1,105 








Suffar. firranulated ........... 




1.4 

4.6 

12.2 






98.6 
95.4 
69.5 




1,835 


Siiiirar coffee .......... 










1,775 


Beans. Lima, dried ........... 


6521 


12.8 


1.9 


3.6 


1,645 







'With the exception of Nos. 197, 237, 411, 1029, 112, and 1505, these analyses also rei>resent the com- 
position of the foods as purchased. 

Table 3. — Composition of water-free substance of edible portion of food materials. 



Kind of food material. 


Refer- 
ence No. 


Nitrogen. 


Protein. 


Fat. 


Carbohy- 
drates. 


Ash. •< 


ANIMAL FOOD. 

Beef: 

Boiling piece, neck, free from bone. . 
Boilinsr niece, rumn 


145 
304 
197 
237 


Per eent. 

1L13 
6.38 
b.ll 

12.67 


Per eent. 
08.2 
39.4 
31.3 
77.0 


Per eent. 
28.3 
58.6 
67.6 
19.0 


Per eent. 


Per cent, 
3.5 




2.0 


Rib roast .............. 




1.1 


Round steak 




4.0 








Round steak, free from bone 


275 
276 


9.68 
9.15 


60.0 
55.2 


36.7 
42.0 




3.3 


Do 




2.8 








Average 






64.1 


32.6 




3.3 












Shoulder clod 


341 

58 

411 

415 

1029 
1122 
1505 


9.91 

9.79 

12.87 


60.7 
6L1 
82.9 
75.4 

81.6 
7L7 
86.6 


36.1 
35.7 
ILl 
15.5 

13.6 
23.9 
62.6 




3.2 


Short steak 




. 3.2 


Kidneys :.. 




6.0 


• Liver 


4.1 


5.0 


Veal: 

Cutlets 


13. ]0 

10.66 

6.86 


4.8 


Liver 




4.4 






1.9 
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Ta blk 3. — CompoHHon of water-free euhetance of edible portion offoodmateriaU, — Confi 



Kind of food material. 


Kefer- 
ence No. 


Nitrogen. 

Per cent, 

4.11 

U.02 


Protein. 


Fat. 


drates. 


AjbL 


ANIMAL r(K)D— coutinued. 

I»ork : 

Loin roast 


2025 
2137 


PercenL 
26.8 
7L9 


Percent, 
71.9 
22.9 
100.0 
96.2 
96.9 
95.6 
80. 9 
2L1 
25.2 


Per eent. 

88."3" 

47.2 
44.5 


PeremL 

L3 


KidiievH 


S2 


Lard 




Buttor 








38 


Do 






LI 

.6 

25.0 

26.0 

24.4 


2.0 


litittt'riiie 






3.8 


Milk 






5.8 


Do 






5.7 


Do 






5.9 










VKGBTAKLR F(K)I>. 

Buckwheat flour 


5014 
5026 
5311 
5079 




5.9 
10.3 
15.9 
17.3 


L4 
L7 
L4 
7.9 


92.0 
87.8 
82.2 
73.1 


.7 


Corn meal 




.7 


Klour. wheat. ......... ......... . 




5 


Itolletl ouIh ..................... ...... 




L7 




., 




White brcuul 


5573 
5574 




14.1 
15.1 


.8 
1.1 


83.0 
82.0 


' 1 


Do 





1.8 








A verafiT*^ 


1 


14.6 


LO 


82.5 


1 9 




1 




Sncar, crranulateil 


. 






100.0 
lOO.O . 
77.8 






1 








Beans, Limn, dried 


6521 




15.6 


2.1 


4.5 









DETAILS OF THE DIETARY STUDIES. 

The details of the six dietary studies follow, with such comments aod 
suggestions for iiuprovement in each case as seemed desirable or 
warranted. 

DIETARY' STUDY OF A LAWYER'S FAMILY (No. 43). 

The first of the dietary studies here reported was made in the winter 
of 1895 in the family of a lawyer in comfortable circumstances. The 
family consisted of the aged grandmother, the father and mother just 
past middle age, two married daughters with the husband of one of 
them, two daughters between 12 and 20 years of age, a son about 18 
years old, and the maid servant, a woman about 30. There were also 
numerous visitors. The father suffered from dyspepsia, and as he had 
a special diet he was not included in the study 5 the son-in-law was 
engaged in business 5 the boy was attending school. 

Tbo study began February 25, 1895, and continued 30 days. 

Tbe number of meals taken was as follows : 

Meals. 

Two men 155 

Six women (529 meals X 0.8 meal of man), equivalent to 423 

Girl 12 years old (90 meals X 0.6 meal of man), equivalent to 54 

Visitors, men 16 

Visitors, womon (41 meals X 0.8 meal of man), equivalent to 33 

Visitor, cbild, equivalent to 1 

Total number of meals taken, equivalent to 682 

Equivalent to 1 man 227 days. 



^^^Bd tlie followiu^r tables 
^^Hfereut foods piircliased, 
^Hftsitiou and cost: 

1 Tablb i.—F(iod ,Hal«ri.ils a 


are recorded tlie kind and amonnt of tlie ^M 
wasted, and eaten, togetlier witli their com- ^H 

d tahln and litr.ken vmsiea in dietarn slud'J No. 4,1. ' ^H 


Klud «f food mni^tM. 


C 






Wulglit naisd. ^B 


Pm- 


-■ 


Carholiy- 
dmUB. 


cost. 


terial. 


Pro- 


™. 


Cwboliy- 


B.,f= '■"""■ ^'•■ 




PercL 
it. 6 

2.t 


Pertrnt. 


1:| 
:4o 

:aii 


S.UUO 

films 

:i,700 


1,164 

m 

325 


212 


o™«. 
































^^^l^ru.^:: 


U.B 


3 












T.esI 2a,5io 


I.IIB 


3,a« 


S 


Vo..i: 








19,1 


10,4 




'.M 


M,UII5 


toe 


218 








Liver, odlble portion ' 
















2.K 


B,mu 


1,283 


823 
220 




Lamhi 










17: a 


-28.3 

2a: !l 




LOO 

1.11 


2.200 


S83 
IBS 




















, 










i.-a 


»,eofi 


1,853 


2,052 




Pwk: 








xs!5 


35.8 

bbIi 
mo 




'.K 
.IB 

:ii 


OM 
0.W5 


Tb 


0.B05 
























.a 


^ 














1.30 


10.830 1 m 


J, 917 


T 


,«l„oo 






18. s 




.10 

si HI 
.20 
4. TO 
6.00 


is 

5S.72B 


'i.'ii' 


I2;«tl 
2,002 




Ef[f{«(l5.» per cunt Bliell) 












!• 


4.0 
4.S 


2, TO 






food 








B7.13 


1M,2WI 


11, MS 


33,831 


• 3,111 


CorealB: 








is:» 


!:! 


TL 




205 


3M 


58 
i 


2ra 

e,9» 

uoiui 

1,201 




s 


!! 














T 








1.S9 


«a.520 


8,0B4 


1,MB 


12,238 












>fi.O 

se.D 


9.07 
.19 


IS 






18,681 
4,201 
2,]» 












1^^ Mo^i.B» ( New iJcleinBi . . 


!,7 




88 










2.M 


26,125 


80 





24,921 


t' 


inaiyiw. 






lllDCOD 


WClJOBWilhtUsd 


ottry. 


J 


ll 
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Taiile 4. — Food maOTtaU and table and kUvhen 9taMte$ in dietary Mtmdg yb. 4S — Confd. 



C'omiioftition. 



Weight aoed. 



Kiii«l of fiMid iiiattrial. 



Pni- 
teiii. 



Fat. 



Carhohy 
drates* 




Cwbohj. 
dntet. 



VKUBTABLB PtMiD — i>OIltinU«*4l. 

Ve^tablea : 

Betuiii, dried 

BeaDA. Lima, dried ■ 

Cabbage, edible portion . . 

Com. canned 

L«'ttiioe 

OnionA. fdible irartion 

PeaA, fanned 

Potatoes (29.9 p**r c<*nt 

refiiise) 

Sweet potatoes (24.9 imt 

cent refuse) 

Tomatoes, canned 



Per ct. 


Per ct. 


1 
I'er cent. 




Grams. 


Grams, Gra 




Grmmi. 


22.3 


1.8 


59.1 i 


#0.26 


3.035 


VTT 1 


55 


LW 


14.0 


1.9 


70.1 


.14 


1.275 


178 1 


24 


m 


2.1 


.4 


5.8 


.18 


1,930 


40 


8 


112 


2.8 


1.3 


19.3 


.52 


1,825 


51 : 


24 


ss 


1.1 


.3 


2.7 


.04 


285 


3 


1 


If 


1.7 : 


.4 


9.9 


.10 


535 


9 


2 


51 


3.6 


_ 2 


9.8 


.70 


5.175 


186 


11 


SdT 


2.1 


.1 


18.0 


1.66 


35.855 


758 


36 : 


6,454 


1.8 


.7 


27.1 


.37 


3,796 


68 


27 


LOS 


1.2 


.2 ' 


4.0 1 


.47 


6,015 


72 


12 . 


3c: 



Total 



4.44 



Fruits, etc. : 

Crautwrriei*... 
()ranj;es, pnlp. 
Prunellas 



50.755 2,037 



.5 

.8 

2.0 



. 4 

.6 
.7 



10.1 

9.7 

58.6 



.35 
1.20 



1,475 

2,440 

905 



18 



10 ; 

15 

6 



Total 



1.85 4.820 



44 I 



31 I 



Total vegetable fiNKl 13.21 157.520 10.221 | 1,274 



Totalfood 50.64 307.810 22. 183 | 35. 106 

Waste 



10.2 



15.8 



24.6 14.795 1.500 2,338 



' Analyzeil in connection \%ith thiM dietary. 



11.40 



151 



917 



8B.tM 



Tabijs 5. — Jf'eightM and prrcrHt<nje$ of food materials and nutritire ingredieniM per 

per day in dietary study Xo. 4S. 



Kind of fixMl material. 



Fix Ml 
mate- 
rial. 



Weights. 



Total food. 



I 



Pn»- 
tein. 



Fat. I 



hy- 
drates. 



Food 
mate- 
I rial. 



Pro- 
tein. 



Carbo-ICost 

Fat. hy- 
drates. 



Total vegetable 
food 



174 

47 

5 



PKK MAN PER DAY. 

Beef. veal, iind mutton 

Pork. lanl. etc 

Firth, etc 

Eggs 

Butter 

Chee s«» 

Milk 

Cream 

Total animal food. 



Cereals 293 

Sugars and starches . . 117 

Vegetables 263 

Fruits 21 



Grata*, (inima. Grain*. Gram*. Cent*.. Per et. Per ct. Perct. Perci.'.P^tL 



32 
3 
1 



694 



Total foo<l 



l.:»6 



98 



31 
35 



47 


7 


5 


60 




53 


3 


1 




245 


I 


9 


81 


2 


15 


662 


53 


149 



11 

4 



15 16.5 



9 


1 




45 


6 



•J 17 

110 

50 

4 



3^1 .5. c! 



12.8 
3.5 

.4 
3.5 
4.4 

_ 2 

isii 

5.9 

48.8 



21.6 
8.6 

19.4 
1.6 



33.1 

2.6 

.7 

7.2 

. 7 
7.5 
2.1 

53.9 



51.2 46.1 



19.7 


1 


22.6 j 1 


.3 




3.3 




34.4 





.6 
5.9 
9.6 



96.4 



36. 3 2. 9 

.4 

9.2 .6 

.2 .1 



3.6 



26.5 

.« 

7.4 
16.9 

4 

2.6 ' 9.4 
.9 9.9 



3.8 I 73.9 



54.8 

27.7 

12.7 

1.0 



8.5 
5.3 
8.8 
3.6 



96.2 26.1 



155 



390 22. 3 10«), 100. HW. luo. 100. 
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Table 6. — Nutrients and potential energy in food purchased, rejeciedy and eaten pet- 
man per day in dietary study No, 43. 





Weights and fuel ralue. 


Cost. 


Percentages of total food. 


Kind of food. 

1 


Pro- 
tein. 


Fat. 


Carbo- 
hy- 
drates. 


Fuel 
value. 


Pro- 
tein. 


Fat. 


Carbo- 
hy- 
drates. 


Fuel 
value. 


Cost 


PKB MAN PKB DAY. 

Food purchased: 

Anim*,! 


Orams. 
53 
45 


Orams. 
149 
6 


Orams. 
15 
381 


Calories 
1,665 
1,800 


Cents. 
16.5 

5.8 


Peret. 
53.9 
46.1 


Per et. 

96.4 

3.6 


Per et. 

8.8 

96.2 


Per et. 
48.0 
52.0 


Pertt 
73.9 


Vegetable 


26.1 


Total 

Waste 


98 

7 


155 
10 


396 
16 


3,465 
185 


22.3 
11.5 


100.0 
6.8 


100.0 
6.7 


100.0 
4.0 


leo.o 

5.5 


100.0 
6.8 






Food actually eaten. . . 


91 


145 


380 


3,280 


20.8 


93.2 


93.3 


96.0 


94.5 


93.2 



lEstimated. 

Discussion of results. — The amoant of nutrients per man i)er day 
actually consumed by this family agree very closely with averages of 
the food consumption of professional and business men as found in 
other dietary studies in the United States. The average of nine 
dietary studies of families of professional men in Connecticut^ shows 
rather more protein (107 grams) and about the same fuel value (3,430 
calories). The dietary of a teacher's family in Indiana^ showed a 
daily consumption of 106 grams protein and a fuel value of 2,780 
calories, while two dietaries of professional men in Chicago^ showed 104 
grams of protein and 2,805 calories of energy. The tentative standard 
above quoted for a man with light muscular labor calls for 112 grams 
of protein and a fuel value of about 3,000 calories. 

The income of this family was such that economy of diet was not a 
necessity. [Nevertheless in some ways they lived quite economically. 
This was shown more particularly in their selection and purchase of 
vegetable food. 

Meat was eaten in quite large quantities. Indeed, one-third of the 
total protein was furnished by beef, veal, and mutton. Of these meats 
87 pounds were purchased at a cost of $13.50, or at an average of 15J 
cents a pound. As a rule the better cuts of meat were purchased, but 
not the highest-priced cuts. Contrasted with this family may be cited 
the family in dietary No. 129 (see p. 22), who expended but $1.92 for 
30.6 pounds of beef, or an average of 6/^ cents a pound. 

A large variety of vegetable and cereal food products was used. 
The cereals naturally furnished the largest return of nutrients for a 
given expenditure. Wheat flour, buckwheat flour, corn meal, and 
rolled oats were the most important articles among the cereals, and 
these four materials furnished collectively as much protein as was con- 
tained ill the beef, veal, and mutton eaten, and at the same time 
yielded two and one-third times the energy furnished by these meats. 



' Conuecticut Storrs Sta. Kpt. 1896, p. 155. 

^U. S. Dept. Agr., Office of Experiment Stations Bui. 32, p. 14, 

^Not yet published. 



Ill ottier woniB, 87 ]iouik1s oi meat oost 1^13.50 ami fiirnisbed 
^ama of protein with 9i,400 calories, while I'fO^ poauds of ceralt 
cost but $'{.37 iiiul furnished 7,'t77 grams of protdiu auil 2^fft 
onloi'ies. 

Tills family baked their owu bread, thereby effecting a couBiderabl! 
Baring from a financial standi>oint. One linodreil and four and tUret' 
quarters pounds of breatl was luiide from 64 pounds of flour, 'tlie 
cost of the Hour was $1.54 (2.4 cents a pound). In bakery experimeuU 
carried on in New Jersey ' it was found tliat the shortening, yeatit, and 
other iiigredieuta used in making bread cost on an average 30 ceiita 
per dollar's worth of flour. In the study of the cost of bread in Pitts- 
burg (see p. 43) the cost of the ingredients other thau Hour was 30 
cents per dollar's worth of flour. Forty-five cents would probably be 
ampin allowance for the cost of the shortening and yeast used in this 
study. In New York City there are public ovens where bread is baked 
for 1 cent a loaf. The actnal cost of fuel would probably uot bo more 
than half this amount. The average weight of a loaf may be taken as 
not far from I'j pounds. Fifty cents tor the cost of fuel needed to 
bake 04 ])ounds of bread is probably a liberal allowance. Tije total 
cost of the 104^ jKiunds of bread would thus be about $2.60, or 2j 
cents a jiound. This family paid 4.9 cents a pound for the small amount 
of baker's brea<I used. In dietary No. 129 stale bread was pnrchaHed 
for 2J cents a pound, which was probably as clieap as homemade bread. 

Considerable quantities of dried beans were used by this family. 
The legumes give nut only a pleasing variety to the diet, bat they are 
very important, and, in the case of the dried seeds, an economical 
aoarco of proteiu. 

There are certain vegetitble food materials which may be considered 
as sta])le articles in all households, whether of the ]K)or or the well-to- 
do. Such are the cereal ])roduuta — sugar, potatoes, and yierhaps beans 
and ]»eas. Besides these staple articles, a greater or less variety of 
other food materials is found, according to the habits of living and the 
circumstances of the family. Oreen vegetables, such as corn, cabbage, 
tomatue-s, cucumbers, lettuce, etc.; and the fruits, apples, bananas, 
oranges, and the like, give relish and variety to the food, but do not 
add especially to the amount of nutrients.^ For example, a pound of 
flour will fornish 0.11 pound of proteiu and 1,650 calories of energy, 
a pound of dried beans furnishes 0.22 pound of protein and 1,590 
calories, while a pound of cabbage furuishes 0.02 pound of protein and 

' U. H, Dopt. Agr., OfHce of EKperimenl Stations Bui. 35. 

'Siicb foodij are niidoabteillf of valae for tlie aoids and miuerul aalia wbieh litej 
coDtaiu. There are niaoy theories nhiuh reiii on such ail OBBiuagitiou, and refereiieea 
to the value of frnit acids aud salts are iiumerouB, pai'tioiilurly in popiilnr articles. 
The consenBDH of opinion of leading ]>li y Biologists 8 senis to lie that few definite stato- 
uients can lie njade on tbis subjett, since tbc nniiiber of experinieatfl beiirinj; itpcw 
it is comparatively limitei}. 



J 



; 150 calories of energy, aud a poiiud of oranges fiiiDiabes 0.01 
il of protein aud 100 calories of energy. 
^7able T are given the proportions of digestible nutrients and fuel 
B in 15 of tbe luore important food materials used by this family, 
bctaal cost per pound of tUese foods is also shown. It is probable 
B nearest whole number represents, as a rule, the price charged ; 





Actual 

JS, 


SuCrient. mid 


energy in ly<"»id. 


Nntci 


nl» au.i 


SDBPEjiiilOcpntB' 
urlli. 


5^0. 


Pco- 
tBin. 


F>t. 


Carbohy- 


Zul. 


Tro- 


Fal. 


Carbolivj Fuel 

d™,«B: 1 VUl,«. 




isin 
isio 

3.B 


:i»a 
'"'M' 


F0H«d 

'-m 
:on 


Pl>B..d. 


1,40S 
3. 885 

l,l«U 

'!*S 

80 


PoUHd. 

ill 
....... 




roundi. 


CWoriM, 
















709. 


fe 




























liiii::::::: 


0.01B 

.im 


0.12 
.01 




'.on 

.ODB 


:::;■" 


.09 


.01 

















Tie digestible nutrients stateil in the above table were calculated 
from the total uutrieuts by use of the following factors : 



Calctilaled coefficitHta of dit/ealibilils of iiKfrienIs 





r™,.!.. 


Fat. 


'S^'- 




95 


P.rwnf. 


Fir tail. 












BU 


w 









These factors are based upon the results of receut digestion exiieri- 
ments with men having a mixed diet, and while they are not to be taken 
as an exact measure of the digestibility of different food materials, it 
ifi probable that they represeut with a fair amount of accuracy the rela- 
tive digestibility of different classes of foods. 

It will be seen from Table 7 that flour and dried beans were the 
cheapest sources of protein and that butter and sugar furnished prao- 
tically no protein. Butter aud sugar, however, are valuable sources of 
energy. Oranges contain little protein and arelowinfuelvalue, but are 
nndoubted I y valuable for the sake of variety and perhaps for some 
tonic effect which they may exert. Wheat flour is not only the oheai*^ 
-So. 52 2 
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irce of protein but also of energy. The iiteats. at the prices paid, 

comparatively costly. 
Tbe ftbove comparison sIiowb the value of a uutuber of fuoils ou tlie 
basis of their compositiou and luel value. The inilividnal preference 
aud the income of a family must govern the amount in which man; of 
the food materials furnishing little actnal nutritive material ehoali] be 
ased. It is not the purpose of this ami similar iuvestigations to limit 
choice ill this matter, but rather to furnish data for comparison, leaviiif[ 
deductions to bo drawn by those interested. The pleasure derived 
from a vai'ied dietary may more than oEfset the diftfereuce in cost, 
iritbiit limits, if absolute economy need not be practiced. 

niBTAKT STrDT OF A MILL WORKMAN'S FAMILY (Xo. 128). 

This study was made with a Polish family living in the Polish section 
of the city, and dependent upon the iron mills for their support. Tiie 
study was carried on in the winter of 1896. 

The family consisted of the father, 57, and the mother, 47 years of 
age; four sons, aged 19, 13, 10, and 8 years, respectively; and two 
daughters of 16 and (i years. The children were all born in this country, 

The father was not a skilled workman, aud had been oat of employ- 
ment for some time, but just previous to the beginning of the study ha<l 
secured work at $1.25 per day. The oldest son liad also been idle until 
a short time before, when he had found work at like wages. The older 
of the two girls was employed in a cigar fae.tory and earned about $7.50 
per week. The mother did all the housework and all the sewing for 
the family. 

This family of eight persons occupied two front rooms ou the second 
floor of a tenement house, paying $5 a month rent. Although their 
surroundings were dirty the rooms were kept clean and neat. 

There was at the time of the study an old gi'oeery bill for $25, wbioh 
was being gradually reduced. 

Tlie study liegan .Iniiuarj 24, 189fi, and coutiiniad 29 di.jB, 
Tbe mntiber of meals taken was aa folliiv-a : 

HeuU. 

Two men - 

Woman (STnieslB X O.»<raeiilofniiin), equivalent to.. 

Gitl, ISyeitis old (ST meals X O.TniKal of man), equivalent to 6L 

Two boys, lOandlS j'eaTSDliL(lT3 meals X 0.6niaalof man), eqaivB- 

lentto 

Two Eliililrcii, 6 and 8 years old (174 meals x 0.5 meal of man), 

eqnivnlent to 87 

Visitors 

Total number of meiila taken, equivalent ti 
Equivalent to l man 167 days. 
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In the following tables are recorded the kind and amount of the dif- 
ferent foods purchased, wasted, and eaten, toj5:ecber with their composi- 
tion and cost : 

Tablk 8. — Food materials and table and kitchen wastes in dietary study No. 128. 



KiDcl of food material. 



ANIMAL FOOD 

Beef: 

Stew meat, mostly iieck, 

no boue' 

Round, no bone ■ 
Bologna sausage 
Suet 



Compositiou. 



Weight used. 



Total 
Carboby- ' cost, 
drates. 



Total 
food ma- 
terial. 



. 


i 

Oramt. 


$1.00 


7,810 


1.65 


8.3U5 


.ao 


1,445 




140 




Carbohy- 
drates. 



Oramt. 



Total 



Pork : 

Steak... 

Pigs' feet, no bone 
Ham. smoked, no bone 
Ham. boiled, no bone 

Bacon 

Head-cheese 
Lard 



2. 96 I 17, 700 I 3, 635 , 



.53 


2. 4«0 


.20 


3,035 


.45 


1.410 


.65 


3,970 


.46 


1,960 


.15 


810 


.90 


3, 440 



290 

489' 

217 

723 

180 

151 



Total 



Fish: 

Herring, smoked, no bone 
Salmon, canned 

Total 

Eggs, without shell 
Butter • 

Cheese, whole milk 
Olieese, Lim burger 
Milki 

Total animal food 



VEGETABLE FOOD 

CerealH : 
Barley 
Flour 
Oatmeal 
Kice 
Bread 
Cake 
Pie 

ToUl 



Sugars : 

Sugar, coffee ' 
Molasses 



Total 



Vegetables 
Beans 
Catsup 
Peas . . 
Onions 
Potatoes (23.4 per cent 

refuse) 
Tomatoes, canned 



2.050 ! 



2, 131 


- 






SJ3 




449 




547 




1. 469 




1,211 




194 




3,440 




8,203 






531 




231 


177 


92 


708 


323 


407 


290 


55 


4.762 


122 


161 


62 


80 


618 


502 



16,452 



Total 



11 

1 

1.119 



1,131 



2 


198 


28 


1,906 


33 


310 


2 


359 


222 


24,107 


208 


1,626 


246 


1,021 



29, 527 



7,833 
1,193 



'Analyzed in connection with Ibis dietary. 
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' Table 10.— Xulrienla and potential energy in food pHrchaied, rtjtcted, avd ealai per man ^H 
ptr ijay in dielari/ ttudy Xo. 12S. ^H 
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Diseugsitm of renults. — As regnrds Burroiin dings and iucouie the 
family studied iii this dietary may lie taken as fairly representative of a 
large class of very poor foreign laljorers in Pittsburg. The family was 
undernourished. Even as compared with the amounts of nutrients 
ordinarily required by persons of sedentary habits their diet ivas scant. 
To bring it up to the tentative standard for a man with mnscularwurk 
would have reiiuired 50 per cent more protein and 40 per cent more 

muscular work would have required 20 per cent more protein and the 
same proportional increase of energy. 

ketiug would have obtained more nutrients for the same outlay of 
iponey. Bound steak was purchased in considerable (juautities at the 

waste and contained a large proportiou of protein. Beef for boiling 
was purchased for 5 cents a i>ound, and was doubtless just as iiuti'i- 
tioas as sirloin steak at 18 or 20 cents a pound. BeeC slew meat and 
beef round, pigs' feet, smoked herring, herring, bread, beans, and 
potatoes were all very economical foods. These eight niatcriiils fur- 
nished 73 per cent of the protein and ")0 per cent of the fuel value. 
The cost was 39 i)er cent of the whole, not including the accessories. 
Boiled ham, panned salmon, eggs, butter, eheese, milk, parsley, and 
jam were more or less expensive. These eight materials furnished 18 
per cent of the protein and 23 per ceut of the fuel value. The coat was 
32 percent of the whole. Fish is a valuable source of protein, but as 
it contains but little fat its fuel value is small. The canned salmon 
^usgd by this family was not economical, the smoked herring wa^err 
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ecouoiuical. The herring ia oue ol* the few oily fishes, and consequently 
its fuel vahie is greater than that of most fish. It also contains a large 
amount of protein. 

The food which furnished the least nutriment in proportion to its 
cost was the boiled ham. Although under ordinary circumstances its 
use would be justifiable, the means of this family were so limited that it 
was a more costly food than they could afford. This ham was carried 
in the dinner pail for lunch, and was purchased daily at a cost of li) 
cents per pound. Butter, also, formed a heavy item of expense, one- 
seventh of the total cost of the food being for this one article. Twenty- 
five and a half cents a pound may not be high for creamery butter suck 
as this family purchased, but they would have obtained miuch more 
actual food if they had spent but half as much for butter and bought- 
more flour, bread, beans, or potatoes. Of course, some butter is desir- 
able not only for the fat it contains, but also for the relish it gives thas- 
food and for the sake of variety in food materials. The point to b^ 
emphasized is, that in cases where the income is so small that bar 
subsistence is a difficult problem, some more economical food material^ 
might be substituted for a portion of the butter. 

The cost per pound, the digestible nutrients as calculated by the^ 
factors given on p. 17, and the fuel value of the different food materials 
are shown in the following table: 



Table 



LE 11. — Cost per pound and amounts and fuel value of the digestible nutrients in J 
und and in 10 cents* worth of the more important food materials used in dietary studi 



po 

Xo. 128, 



Actual Nutrieuts and euergy in 1 })onnd 

Kind of food ma- ' cost , 

terial. 



Beef: 

Stew meat ... 

Kound 

Bologna sau- 
sage 

Pork: 

Ham, boiled. . 

Headcheese . 
Fish, herring, 

smoked 

Egiis 

Butter 

Milk 

Flour 

Oatmeal 

Bread 

Sugar, cotieo 

Beans 

Potatoes 



per 
pound. 



Centt. 
5.0 
8.9 



Pro- 
tein. 



^-^- ?f^l: 



Pound. Pound. 
0. 176 I 0. OT.i 
.202 i .121 



.191 



9.4 


.176 


18.8 


.178 


8.5 


.183 


5.9 


.339 


14.2 


.126 


25.5 


.010 


2.8 


.031 


3.6 


.096 


5.0 


.133 


3.4 


.078 



5.8 
1.1 



.178 
.013 



.359 
.233 

.145 
.089 
.843 
.025 
.010 
.064 



.016 



Pound. 



0.058 
.730 
.669 
.532 
.954 
.561 
.130 



Fuel 
value. 



Calories. 
635 

885 

1,130 

1,845 
1, 325 

1,245 

610 

3, 575 

270 

1,580 

1,760 

1,135 

1,775 

1,442 

265 



Nutrients and energy in 10 cents' 
worth. 



Pro- 
tein. 



Pound. 
0.15 

.14 

.20 

.19 
.27 

.25 

.08 
.33 



.09 
.03 
.13 



.03 



^«'- ""l^^'- 



Pounds. 



0.21 
2.03 
1.33 
1.56 
1.6L 
.97 
1.18 



Pound. 

0.33 

.23 

.19 

.09 
.21 

.57 

.09 



.11 
.27 
.27 
.23 



.31 
.12 



Fuel 
value. 



Caftrie^-' 

9»& 

l,2a5 

982 
1,555 

2,105 
4:^0 
1,400 
970 
4,385 
3,520 
3,340 
3.010 
2,495 
2,420 



DIETARY STUDY OF A MILL WORKMAN'S FAMILY (No. 129). 

This dietary study was made with an English family in very poor 
circumstances. The family consisted of the fiither and mother, a mar- 
ried daughter and her husband, three younger daughters, one son, and 
an infant. The father. 43 years of age, was a thin, delicate man, with 
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Tablk 12. — Food materiaU and table amd kitchen wa$tei in dietary etudjf No, if!9— Ckmf d. 



Kind of food material. 



VKflKTABLR FOOD. 



Cf^refllii : 

Flonr 

RoUftd oaU 

Dread > .... 

Caku 

Pie 

liollfi 

8ugar 




ToUl 
Vegrtahlf»» 

Ji4tHII8 

IWMiiii, Lima 

CabbHgt) (18 ]>er cent r«f 

UNO) 

CHrn)t8 (21.8 \yeT cent r(>f 

iiae; 
Celery 
Onions 
Pamnips (25 ])er cent ref- 

nne) 
I'otatoea (34.6 iter c<'nt ref 

Ull<>) 

"Water creas* 
Kiita-bagaa' (2:) per cent 
n^fuHO) 

Total 

J-'niit.otr.: 
Apples 
A pple jelly « 

Total 

'i'otal vopetable fo<Hl 6. 53 113, 406 



47,236 



21 
1 



Total fo<Hl 15.12 108,555 , 



ArcfHHories: 

Tni 

Coffee.... 

Salt 

MuHtard. 
YeaMt..., 



Total 



.71 
Ah 

.Ort 
.18 
.02 

1.14 



990 


101 


7 
4 


7 


11 


7 


7,309 


1,270 


13,623 


16. 022 



865 ;. 

270 . 

1.540 ■, 

440 , 

25 I 

3,140 , 



I'otal cOHt of 
arcps.sories. . 


food and 


1 










16. 


?« 




crumbs)' 


6.9 
6.4 








3' 




WaHte: 

Animal' 

Vt'^etiiblefbreac 


41. 
4. 


3 
2 


3i. 




Total waato .. 





























.•>65 
715 



39 
46 



343 



266 

62 

6 

306 

105 

3.818 
10 

185 



5,993 



212 
281 



493 



Compoeition. 


Total 
cost. 




Weight nsed. 




Pro- 

tein. 


Fat. 


Carbohy- 
drates. 


Total 
food ma- 
terial. 


Pro- 
tein. 


Fat. 


Carbobj- 
drates. 


Per ct. 


Per et. 


Per et. 




Orams. 


Oramt. 


Gramt. 


OrafM. 


11.3 


1.1 


74.6 


$0.44 


0.810 


1,108 


108 


7,318 


16.9 


7.2 


66.8 


.02 


285 


48 


21 


IM 


9.7 


.7 


52.6 


2.45 


46,755 


4,535 


327 


24,583 


7.0 


8.1 


63.4 


.20 


2,660 


186 


215 


i,6s: 


4.7 


9.5 


89.5 


.38 


3,720 


175 


353 


1,469 


9.6 


5.2 


57.3 


.20 


2,660 


256 


138 


1.524 






100.0 


1.30 


10,455 






10,455 








.... 





53, 722 



54,744 



233 
30 



I 



1,280 



85 



263 



224 
I24 



1 Analyzed in connection with this dietary. 

2 Conipo.sition assumed, as there are no analyses of such materials. 



apparent tendency toward consumption. Severe colds frequently 

'ented him from working, and during the study lie lost eight days 

his account. He was a blacksmith by trade; his usual wages were 

"""?5 per day. The mother and the married daughter, 18 years old, 

"^ strong and healthy, as was also the son-in-law. The latter was 

•years old and earned $1.25 per day in an iron mill. The daughters, 

ed 13 and 7 years, respectively, and the 10-year-old boy were all 

'"^rit and sickly. The two youngest children, a girl 4 years old, and 

' infant aged 7 months, were strong and robust. 
" The family paid $6 a month in advance for rent of three rooms. 

The study began January 24, 1896, and continued 29 days. 
- -Tbe nnmber of meals taken was as foUows : Meals. 

Two men 173 

Two women (173 meals x 0.8 meal of man), eqnivalent to 139 

Two children, 10 and 13 years old (174 meals X 0.6 meal of man), 

eqnivalent to 104 

- Child, 7 years old (87 meals X 0.5 meal of man), equivalent to 44 

Child, 4 years old (87 meals x 0.4 meal of man), equivalent to 35 

Infant, 7 months old 26 

Total number of meals taken, equivalent to 521 

Eqnivalent to 1 man 174 days. 

The amonnt and composition of the food purchased, wasted, and 
eaten, together with its cost, are shown in the following table : 



Table 12. — Food materxaU and table and kitchen wastes in dietary study Xo. 129. 



Composition. 



Weight used. 



Kind of food material. 



Total rr. . , , 

f^ Fat. Carbohy.. coat, foodma-! f^ 
tern. Urates. terial ' tern. 



^x'- ""it^^': 



ANIMAL FOOD. 

Beef: Per et. 

Chock 15.7 

Round, no bone • ' 21. 

Ramp> 22.4 

Foreshank 12.3 

Liver' 18.8 

Leberwurst* 12.2 



Total 



Pork: 

Loin, no bone ' 

Ham, smoked, no bone 

Ham, boiled 

Bacon 

Pigs' feet 

Kidney 

Saosage 

Lard, anrendered 



Total 
Oysters — 
Bntterine.. 

Cheese 

MUk« 



Total animal food. 



Per ct. 
10.2 
16.0 
33.3 
7.3 
3.9 
20.2 



15.8 
15.5 
18.2 

9.2 
10. 
17.2 
12.8 

11 



42.3 
39.1 
37.0 
61.8 
9.3 
5.5 
4.'). 4 
94.0 



6.1 

.5 

26.0 

2.9 



1.4 
86. 1 
34 2 

3.0 



Ptr et. 



1.0 
15.4 



.8 



3.3 



2.3 
5.3 



$0.40 
.75 
.28 
.20 
.15 
.14 



95 
15 
10 
05 
15 
11 
05 
26 



Grams. 
3.160 
3,820 
2,300 
1,765 
1,800 
1,035 



Grams. Grams. Grams. 



496 , 

802 

515 

217 

339 

126 



322 
611 
766 
129 
70 
209 



3.82 . 
.10 , 

1.45 
.50 ' 
.80 : 



9,235 1,459 3,900 



5,670 
325 
215 

1,715 

1,200 i 
340 I 

1,530 > 

20, XW 
5*J5 
3.910 , 
1,860 

14, 745 I 



879 
59 
20 
172 
2«J6 
44 
17 



2,85« 

32 

20 

483 



428 < 

i_ 



2,217 
120 
133 
159 
66 
154 

1,438 

8,193 
8 

3, 3M 
636 
442 



8.59 I 55, 150 > 6,314 14,752 



1. 92 13, 880 I 2, 495 2, 107 ; 



18 
160 



178 



3 

17 



43 

781 



1.022 



' Analyzed iu connection with this dietary. 



' From foreign analyses. 
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Little can he said with reference to improvement of this dietar 
The cost per man per day (9 cents) is exceedingly low. 

The cost per ponnd, and the amonnts and the fuel value of digestil>- 
nutrients of 1 i)ouiid and 10 cents' worth of fifteen of the more inip< 
tant food materials used are shown in the following table: 



Table 15. — Cost per pound and amoHula and fuel ralue of the digestible nutrients i 
pound and in 10 cents' worth of the more important food materials used in dietary 8tt€ €f^ 
Xo. 129, 



Kind of food ma- 
terial. 



Beef: 

Chuck 

KoiiDd 

Rump 

Pork: 

Loin 

Until, smoked 

ButteriDe 

Cheese 

Milk 

Flour 

Bread 

Pastry 

Sugar 

Beans 

Cabbage 

Potatoes 



Actual 
cost 
per 

I)ound. 



Nutrients and energy in 1 pound. 



Nutrients and energy in 10 cents' 
worth. 



Pro- 
tein. 



Fat. 



Carbohy- 
I d rates. 



Cents. Pound. Pound. 
5. 7 ; 0. 154 I 0. 099 
8. 9 .205 . 154 
5.5 I .220 .323 



8.7 

8.8 

16.8 

12.2 

2.5 

2.0 

2.5 

4.0 

5.6 

5.0 

1.2 

.9 



141 
146 
006 
255 
028 
096 
082 
051 



.373 
.365 
.835 
.332 
.029 
.010 
.006 
.064 



PoUndM. 



.142 

.014 
.011 



.016 



0.023 
.053 
.731 
.516 
.459 

l.OOO 
.613 
.047 
.112 



Fuel 
value. 

Calorie*. 

705 

1.030 

1,770 

1,835 

1,810 

3,535 

1,920 

275 

1,580 

1,140 

1,220 

1,860 

1,480 

115 

230 



Pro- 
tein. 



Pound. 

0.27 

.23 

.40 



^«'- "^a^- 



Pound. 

0.17 

.17 

.50 



.16 


.43 


.17 


.41 




.50 


.21 


.27 


.11 


.12 


.48 


.05 


.33 


.02 


.13 


.16 


.28 


.03 


.12 




.12 





Fuel 
value. 



Pounds. 



0.02 
.21 
3.66 
2.06 
1.15 
1.78 
1.23 
.39 
1.24 



Caloriet. 
1,235 
1,160 
3,220 

2,110 
2,060 
2,105 
1,575 
1,090 
7,905 
4,550 
3,045 
3. 320 
2,960 
940 
2,535 



As will be seen by reference to the above table^ the family used good 
judgment in their selection and purchase of food, and the smallness of 
the diet could be remedied with difficulty, unless, as was pointed out 
for similar cases in the report of dietary studies in New York City,^ the 
amount of vegetable ^oods, such as flour, meal, beans, peas, and pota- 
toes purchased, should be increased and the amount of animal foods 
correspondingly diminished. At the prevailing market prices, gener- 
ally speaking, certain of the vegetable foods furnish a cheaper source of 
nutrients than do the animal foods, and in such an instance as this, where, 
in spite of the most judicious marketing, there was insufficient nourish- 
ment, some of the animal foods could have been advantageously 
replaced by vegetable foods. 

In addition to other food materials, this family consumed 8.4 pounds 
round steak, 22.4 pounds pork loin, 0.7 pound boiled ham, 0.5 pound 
bacon, 1.2 pounds oysters, and 4.1 pounds cheese, costing $3.45. If for 
these materials they had substituted 9 pounds beef rump, 47.5 pounds 
flour, 10 pounds oatmeal, 17 pounds beans, and 94.4 x>ounds potatoes, 
which could also have been x>urchased for $3.45, the total cost of the 
diet would have remained unchanged. The family, however, would 
have obtained 101 grams of protein and 3,120 calories per man per day, 
instead of 78 grams protein and 2,465 calories which were furnished 
by the daily diet actually eaten. 



^ U. S. Dept. Agr., Office of Experiment Stations Bui. 46, p. 65. 



ILK 13. — Weights and percentages of food materials and nntrifive ingrcd'ents per man 

per day in dietary study No, 129. 





WeighU. 


Cost. 


Percentages of total food. 




ad of food material. 


Food 
mate- 
rial. 


Pro. 
tein. 


Fat. 


Carbo- 

hy- 
drates. 


Food 
mate- 
rial. 


Pro- 
tein. 


Fat. 


Carbo- 

hy- 
drates. 


Cost. 


PBB MAN PER DAT. 

eef, veal, and mutton . 

ork, lard, etc 

*ish,etc 


Gram». 
80 
116 
3 
22 
11 
85 


Orams. 
14 
16 


Orams. 
12 
47 


Orams. 
1 


Cents. 


Per ct. 
8.2 
12.0 
.3 
2.3 
1.1 
8.8 


Per ct. 

18.3 

21.0 

.2 

.1 

3.6 

3.1 


Per ct. 
13.2 
51.1 

"'ii.h' 

4.0 
2.8 


Per ct. 
0.3 


Perct 
12.7 
2.V3 






.1 .6 


>atter 


3' 

3 


20 
4 

2 






1 9. 6 


^beese 






.1 3.3 


dilk 


5 
6 




1.4 5.3 




1 




Total animal 
food 


317 


36 


85 


4.9 


32.7 


46.3 


92.1 


1 
1. 9 56. 8 






C^KAw^als 


379 
60 

201 
12 


36 


7 


212 

60 

34 

3 


3.8 


39.1 
6.2 

20.8 
1.2 


46.3 


7.3 


67.2 1 2i 1 


Suisars and starches . . 
Vefiretables 


19.1 

10.9 

.9 


8.6 


6 




7.3 
.1 


.6 


9.2 


!f ruits 


1.0 










Total vegetable 
food 


652 


42 


7 


309 


67.3 


1 
53.7 1 7.9 


9ft. 1 


43.2 




._...'_ __ - 1 




Total food 


969 


78 


92 


315 


8.7 


100.0 


100.0 


100.0 


100. 


100.0 



Table 14. — Nutrients and potential energy in food purchased, rejected, and eaten per man 

per day in dietary ^tudy No. 1B9. 





Weights and fuel value. 


Cost. 


Percentages of total food. 


Kind of food. 

• 


Pro- 
tein. 


Fat. 


Carbo- 
hy- 
drates. 


Fuel 
value. 


■ 

Pro- 
tein. 


Fat. 


drates. ' ^*^"«- 

1 


Coat. 


PER MAN PER DAT. 

Food purchased : 

Animal 

Vegetable 


Grams. 
36 
42 


Orams. 
85 

7 


Orams. 
6 
309 


Caloria. 
965 

1,505 


Cents. 
4.9 
3.8 


Per ct. 
46.3 
53.7 


Per ct. 

92.1 

7.9 


Perct. Perct. 

1.9 39.0 

98.1 61.0 


Perct. 
56 8 
43.2 


Total 


78 


92 315 


2,470 


8.7 


100.0 


100.0 


100.0 1 100.0 


100 






Beverages, condi 
nien^s. etc 










.7 






' 














••*.•••• 






W a«te : 

Animal 




2 

1 


20 
10 




a 1 .«» 


6 


Vegetable 


1 


3 .1 

1 


.5 .3 

1 I 


Total 


1 




2 


1 


HO i ! .6 1 1.0 

1 


.5 1 .9 








Food actually fat en : 
Animal 


36 
41 


83 

7 


6 
308 


945 




46. 91). 6 


10 r^ft A 




Vegetable 


1,495 


...... 


53. 4 : 7. 8 97. 6 : 60. 7 




Total 


77 


90 ! 31^ 


2,440 


1 09 i. . ftx a 


99. 5 99. 1 



















Discussion of results. — This family bad tbe smallest income of any 
reported, aud, as shown by the results of the investigation, were the 
most poorly nourished. In many ways they were economical, and 
obtained more for tbe same amount of money than has often been found 
. to be the case with families in similar circumstances. When they could 
get together enough money to buy a sack of flour they baked their own 
bread; otherwi.se they bought baker's stale bread in small quantities. 
Instead of butter they used butterine, at 16.8 cents a pound, or lard. 



Table 16. — Food maieriaU amd table amd kitchen w—tf in dieUrif 9ttidy Xo. lS9—CGtkf^ 



Composition. 



Weight lued. 



Kind of food material. 



▲laiiAL FOOD— cent iBued. 



Pro- -p^ CarlwbT- 
t«in. '■^- dratM. 



Total 

COAt. 



Total 
food ma- 
terial. 



Pro- 
tein. 



Fat. 



CarHolT- 
draS:* 



Pork: Peret. Per et. 

Ham (31 .6 per cent refuse) . 15. 5 30. 1 

Steak < 7.9 percent refnae). 13.4 41.8 

Lard 100.0 



Perct. 



$0.71 
.16 



GntmM. Grmmt. Grmmu. 
3,105 481 1,214 



1,005 
720 



135 



4» 
720 



ToUl 



1.10 4,830 



616 2,354 



Sanfiflb' 

Eggs (31.9 per cent refoae) *. 

Butter 

Ifilk 



6.8 
15.0 



7.5 : 



3.3 



11.0 
83.4 ' 
4.0 i 



5.0 



.15 
.10 
.74 
.90 



795 54 60 

215 32 24 

1,675 1,380 

13. 090 432 524 



64 



Total animal food . 

TBAETABI^ FXXJD. 



CSeveals: 

Floor 

Boiled oaU ... 

Bice 

Bread 

Cakes 

Oackers, soda 
Pies 



4.09 25,375 2.063 4.883 



61 



1L4 
16.6 
7.8 
9.4 
6.9 
9.8 
4.2 



1.1 

7.2 

.4 

1.2 

8.7 

9 5 

10.5 



75.1 
66.9 
79.2 
53.0 
62.0 
73.3 
40.8 



.67 
.23 
.20 
.27 
.10 
.04 
.10 



Total 



fiugar. 



100.0 



1.61 
.47 



11,200 
2,070 
960 
3,985 
425 
240 
495 

19,375 
3,885 



1,277 
343 
75 
375 
29 
23 
21 



123 

149 

4 

48 

37 

23 

52 t 



8.411 
1.3f6 



2,112 
264 
176 



2,143 I 436 



13.310 
3,885 



T'egetables : 

Beans, baked 

Onions (5 per eent refuse) . 
Potatoes (20.6 per cent 
refuse) 



6.9 

1.7 

2.2 



3.1 
.4 



19.6 
10.2 

18.8 



10 
02 



920 
270 



32 12,835 



63 
5 

282 



1 
13 



Total 



44 14, 025 



350 



180 
27 

2.413 



Pruit, etc. : 

I>emons (58.3 per cent 

refuse) 

Apple butter' 



1.0 
1.2 



9 

1 



8.3 
58.5 



.05 
.25 



170 
1,190 



2 
14 



Total 



30 



Total vegetable food 2. 82 

Total food 



Accessories: 

Baking powder. 
Ginger 

I^r'.:::::;::: 

Coffee 

Tea 



6.91 



.09 
.04 
.01 
.02 
.14 
.63 



1.360 


16 


38.645 


2.509 


64.020 


4.572 



43 ■ 


2,6a(K 


1 
\ 

1 ! 

1 ' 


14 
0M» 


2 

! — 


71(F 


481 ; 


20,525 


5,364 : 


21.179 



85 

85 

15 

845 

225 

565 



Total 



93 1, 820 



Total cost of food and 
accessories 



7.84 



TVaste : 

Shoulder steak 19.3 

Vealchops 20.2 



11.3 
6.2 



15 
25 



Total animal waste 

Bread 

Total waste 



40 



9.4 



1.2 



53.0 



15 



oo 









i 




3 ' 
5 


2 

2 


8 


4 


_ _ 


1 8 


9 


5 8 



1 Composition assumed. 

*Tbis large percentage of refuse most have inclnded more or less waste a.* WfU. Ina.oniuch. how- 
ever, as the total weight of eggs used is very !«mall. the figures for the amount of refuse are given aa 
reported. 



^^ This family expended 57 per cent of the total cost of their food for 
* leat and other animal foods, and these furnished but 46 per cent of 

' ^e protein and 39 per cent of the energy. In other words, if they had 
~ aten somewhat less beef, pork, and butterine and more beans, peas, 

'^ lour, and oatmeal, they would have gotten more actual nutriment for 
:he same money without materially lessening the attractiveness of the 
diet, provided proper care was taken in the preparation of the food. 

DIETAEY STUDY OF A BOILER TENDER'S FAMILY (No. 189). 

This dietary study was made in an English family, consisting of the 
father, mother, and hve children, the eldest about 8 years of age. The 
father, a healthy man 32 years of age, was boiler tender in an office 
- building and earned about $42 a month. The mother, a woman of 28 
' years, seemed well but had not been very strong since the birth of the 
last child. The children were all born in this country. The three 
oldest, boys of 8, 6, and 4 years of age, were healthy and apparently 
well nourished. A girl of 2 seemed rather delicate, but the youngest 
child, a girl of 3 months, was very robust. 

During the hard times the husband had been out of work and had 
contracted some debts. The payment of these debts was taking all the 
spare money at the time the study was made. The family paid $6 a 
month rent for three rooms, but were looking forward to the time when 
they could move into a tenement of four rooms at a rent of $9. 



The study began January 12, 1897, and continued 8 days. 
The number of meals taken was as foUows : 



Meals. 
... 24 



Man 

"Woman (24 meals X 0.8 meal of man), equivalent to 10 

Two children, 6 and 8 years old (48 meals x 0.5 meal of man), equiva- 
lent to 24 

Two children, 2 and 4 years old (48 meals X 0.4 meal of man), equiva- 
lent to 19 

Infant, equivalent to 7 

Total number of meals taken, equivalent to 93 

Equivalent to 1 man 31 days. 

In the following table are recorded the kind and amount of the dif- 
ferent foods purchased, wasted, and eaten, together with their compo- 
sition and cost: 



Table 16. — Food materials and table and kitchen wastes in dietary study Ko. 189. 



Kind of food material. 



Total 

Veal chops (16.3 per cent ref- 
use) 



Composition. 



Pro- 
tein. 



ANIMAL FOOD. i 

Beef: I 

Fore shank (1.5 per cent Per et. 

refuse) 19.6 

Steak, sbonlder i 19.3 



19.4 



I Total 
^.x Carboby- ! cost. 
^^^- drates. 



Per ct. 
11.6 
11.3 



Per ct. 



10.4 



$0.45 
.40 



.85 
.25 



Weight used. 



Total 
food ma- 
terial. 



Oram*. 


Orams. 


2,655 


520 


1,535 


296 


4,190 


816 


580 


113 



Pro- 
tein. 




Carbohy- 
drates. 



Orams. 



24 

Table 12. — Food materiaU and table and kitchen tra§iei in dieiartf studg Xo. 129— Ccofd. 



Kind of ftiod material. 



Comiioeition. 



I 



TTei^^ht used. 



Pro- I 
tein. i 



Fat. 



■ Total 
Carboliy-j coal, 
drates. I 



VEORl'AnLE Ff)OD. 



I 



CVrenls: 

Flour 

KoUt^d oata 

Bread' .... 

Cake 

Pie 

KollH 

Sugar 



Per et. i Per et. I 

11.3 ■ 1.1 . 

16. 9 7. 2 

9.7 .7 , 

7. 8. 1 

4. 7 9. 5 , 

9. 6 5. 2 



Per et. 
74.6 
66. 8 
52.6 
63.4 
39.5 
57.3 
100.0 



$0.44 
.02 

2.45 
.20 
.38 
.20 

1.30 



Total I 
food ma- 
terial. I 



Pro- 
tein. 



^•'- :'^- 



Grants. 


OratHM. 


1 
Grams.'. 


9.810 


1,106 


1U8 


285 


48 


21 


46.755 


4,535 


327 


2.660 


186 


215 


3,720 


175 


353 


2.660 


256 


138 


10,455 







Total 



Vegptahlea: 

lieHua 

jic.iuH, Lima 

CabbHgu (16 ]>er cent ref- 
MM'.) 

Carrots (21.8 per cent ref- 
us*''; 

Celery 

Onioiis 

Parsnips (25 jier cent ref- 
use) 

Potatoes (34.6 per cent ref- 
use) 

"Water cress' ' 

Kntnbagas' (23 per cent I 
refune) ' 



22.3 
15.9 

2.1 

1.1 
1.4 
1.5 



2.1 
3.8 

1.3 



I 



1.8! 
1.8 

.4 

.4 
.1 
.4 

.e! 

I 

.9 I 
.2 



59.1 
67.1 

.5.8 

9.2 
3.0 
8.9 

16.1 

18.0 
8.9 

8.5 



4.99 



.06 
.15 

.15 

.05 
.05 
.12 

.05 

.66 
.05 

.05 



Total 



Fruit, ot<'.: 

Apples 

Apple jelly* 



.4 
1.1 



.4 



12.4 
77.1 



1.39 



.10 
.05 



Total 



I: 



.15 



U'otal vegetable food i 6. 53 



TotaltwKl , 15.12 



ArceHftories: 

Tea 

Coffee.... 

Salt 

Mustard. 
Yea.st — 



.71 
.15 

.08 
.18 
.02 



Total 



1.14 



Total cost of food and .11 
accessories ' ' i 16.26 



"VTastc: 

Animal ' 

Vegetable (bread cruml)a)' , 



6.9 ' 
6.4 I 



41.3 
4.2 ! 



31.3 



Total waste 



I 



' Analyzed in connection with this dietary. 

2 Composition assumed, as there are no analyses of such materials. 



7,318 
IM 

24,893 
l.«iC 
1,486 
1.524 

10.455 



76,845 


6.308 


1,162 


47.236 


580 
1.330 

4.590 

670 

200 

3.445 

655 

21. 215* 
115 

2.180 


129 
212 

97 

7 

3 

52 

11 

446 
5 

28 


11 
24 

18 

3 

ii' 

4 

21 
1 

5 


343 

862 

286 

62 

6 

308 

106 

3,818 
10 

185 


34.980 


900 


101 


5.993 


1,715 
365 


7 
4 


7 


212 
281 


2,080 


11 


7 


493 


113,405 


7,309 


1,270 


53,722 


168,555 


13,623 


16,022 


54,744 


865 


.•*..••* 






270 








1,540 


........ 

........ 






440 








25 
















3,140 










....... 
















565 
715 


39 
46 


233 
30 


224 


1, 280 


85 


263 


224 



iLB 17. — Weights and percentages of food materials and nutritive ingredients ptr man 

per day in dietary study No. 189. 



•A of food material. 



»EB MAN PER DAT. 

ef,Teal, and mutton . 

>rk, lard, etc 

:8li,etc 

4t» 

.itter 

mk 



Total animal 
food 



'>reals 

'^Qgmrs and starches 

Vegetables 

Praita 



"Weights. 



Food 
mate- 
rial. 



Pro- 
tein. 



Grams. Grams. 



Fat. 



Percentages of total food. 



Carbo- Cost ' 

hy- 
drates. 



154 
15(i 

2G 
7 

54 
422 



819 



625 

125 

452 

44 



Total vegetable 
food ! 1,246 



Total food I 2,065 



30 

20 

2 

1 



Grama. 

17 

76 

2 

1 



Food 

mate- 

Hal. 



Grams. Cents 



14* 


17 


07 


158 


69, 


14 





1 






80 


15 



147 



173 



21 



429 

125 

85 

23 



662 



683 



21 { 13.2 



9.1 



22.3 



Per et. 
7.5 
7.5 
1.2 
.3 
2.6 
20.5 



39.6 



30.3 
6.0 

22. U 
2.1 



60.4 



100.0 



Pro- 
tein. 



Per et. 

20.3 

13.5 

1.2 

.7 



9.4 



45.1 



46.9 



7.7 
.3 



Fat. 



Per et. 

10.1 

43.9 

1.1 

.4 

25.8 

9.8 



54.9 



100.0 



91.1 



8.1 



8.9 



100.0 



Carbo- 
hy- 
drates. 



Per ct. 



3.1 



3.1 



62.8 

18.4 

12.4 

3.3 



96.9 



Cost. 



Peret. 
15. » 
15. » 
2.2 
1.5 
10.7 
13.0^ 



59.2 



23.3 
6.g 
6.4 
4 S 



40. S 



100.0 ; 100. 



Table 18. — Nutrients and potential energy in food purchased^ rejected^ and eaten per man 

per day in dietary study No. 189, 





"Weights and fuel value. 




Percentages of total food. 


Kind of food. 


Pro- 
tein. 


Fat. 


Carbo- 
hy- 
drates. 


Fuel 
value. 


Cost. 


Pro- 
tein. 


Fat. 


Carbo- 

l.y- 
drates. 


FU€1 

value. 


Cost. 


PRB MAN PER DAT. 

Food purchased: 

Animal 


Grams. 
67 
80 


Gram£. 
158 
15 


Grams. 
21 
6«2 


Calories 
1,830 
3.180 


Cts. 

13.2 

9.1 


Per ct. 
45.1 
54.9 


Per ct. 

91.1 

8.9 


Per et. 

3.1 

96.9 


Peret. 
36.4 
63.6 


Peret, 
59.2 


Vegetable 


40.8 


Total 


147 


173 


683 


5, 010 , 22. 3 


100.0 


100.0 


100.0 


100.0 1 100. a 






Bererages, condi- 
ments. et<? - 










3.0 





























""' I...... 


Waste (animal)' 








1 


.2 


.1 




.1 


.a 










t 




Food actually eaten : 
Animal 


67 
80 


158 
15 


21 
662 


1,830 
3,180 




44.9 
54.9 


91.0 
8.9 


3.1 
96.9 


36.3 
63.6 


58.1^ 


Vegetable 


40.8 


Total 


147 


173 


683 


5,010 




99.8 


95.9 


100.0 


99.9 


99. T 







1 The quantity of waste was so small as to amount to practically nothing per man per day. 

Disctission of results, — The family previously studied (dietary ^o. 
129) was undernourished. This family went to the other extreme, since, 
on the assumption that their food requirements were the average of 
people in like circumstances, they consumed more than the dietary 
standards show to be necessary. Kone of the family was at very active 
labor, and it is probable that 110 or 115 grj,ms of protein, with a 
fuel value of 3,000 to 3,300 calories, would have amply supplied their 
wants and needs. It would seem that the daily amount of protein con- 
sumed (147 grams) was not far from 30 per cent in excess of what was 
required, and the fuel value (5,010 calories) 70 per cent in excess* 
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Table 20. — Food materials and lable and kitchen wastes in dietary study No, 190, 



Composition. 



Weight used. 



Kind of food material. 



ANIlfAL FOOD. 

Beef: 

Ciiuck (4.8 percent refuse) 

Neck 

Rib (44.9 per cent refuse) . 

Steak, shoulder (8.3 per 
cent refuse) 

Steak, porterhouse 

Shank (10.3 i>er cent ref- 
use) 

Liver padding > 



Pro- 
tein. 



Per ct. 
19.0 
13.9 
17.0 

16.1 
18.2 

19.8 
20.9 



Fat. 



Per ct. 
12.6 
11.9 
20.6 

9.8 
20.3 

11.5 
5.0 



Carbohy- 
drates. 



Per ct. 



Total 
cost. 



I Total 
food ma- 
I terial. 



Total 



Veal: 

Chops (13.7 per cent refuse) 
Cutlet (2.8 per cent refuse) 
Rib roast (9.2 per cent ref- 
use) 

Shank (1.2 per cent refuse) 
Shoulder (4.8 per cent ref- 
use) 



19.4 
20.8 

20.2 
19.9 

20.1 



10.4 
9.9 



6.2 
4.6 '. 

8.2 ', 



Total 



Lamb: 

Chops, shoulder (15 per 

ceut refuse) 

Chops, ribs (14.6 per cent 

refuse) 



Total 

Pork : 
Bacon 
Cho])s, fat (11.8 per cent 

r ef u se ) 

Chops (11. 6 per cent refuse) 
Ham (12.4 per cent refuse) 
Shank (23.1 percent refuse) 
Shoulder, smoked (5.5 per 

cent refuse) 

Steak 

Sausage 

Lard 



12.2 
16.7 
15.5 
15.5 

15.8 
11.7 
12.7 



45.0 
31.3 
39.1 
29.4 

32.5 

36.0 

44.2 

100.0 



Total 



Oysters 

Eggs (11.5 per ceut refuse) . 

Butter 

Milk 



6.0 
15.0 



3.3 



1.3 


11.0 


82.4 


4.0 



Total animal food. 

VEGETABLE FOOD. 

Cereals : 

Barley 

Com meal 

Flour, wheat 

Rice 

Bread 

Bread, rye 

Cake 

Crackers, oyster — 







9.3 


9.3 


11.4 


7.8 


9.4 


9.9 


6.9 


10.1 



1.0 

2.4 

1.1 

.4 

1.2 

.6 

8.7 

10.6 



Sugar. 



Total 



Vegetables : 

Beans, dried 

Beets (6.4 per ceut refuse) 
Cabbage (12.8 per cent 

ref ase) 

Corn, canned 



22.4 
1.5 

1.9 

2.8 



1.8 
.1 

.3 
1.3 



L6 



$0.63 
.12 
.50 

.10 
1.05 

.86 
.07 



Grams. 

2,875 

655 

1,760 

425 
2,990 

4,705 
465 



Pro- 
tein. 



3.33 



.20 
.15 

.50 
.30 

.23 



L38 




1.1 



3.3 
'5.6" 



77.6 
74.9 
75.1 
79.2 
53.0 
54.5 
62.0 
71.6 



.18 

.35 

1.05 

.42 

.15 
.10 
.52 
.44 



3.31 



.10 

.67 

1.60 

2.15 



12.84 



.03 
.05 
L14 
.05 
.28 
.04 
.10 
.03 



100.0 



59.1 
9.8 

5.7 
19.3 



1.72 
.15 



.08 
.10 

.21 

.30 



13. 875 



Grams. 
546 
91 
299 

68 
544 

932 
96 



540 
465 

1,520 
1, 095 

810 



4,430 



790 
270 



1,000 



365 

635 
1,320 
3,775 
2,600 

1.250 

365 

2, 245 

2,060 



14, 615 



595 

1,875 

2,995 

32,590 



72,035 



285 
940 
19,480 
255 
3,955 
710 
580 
200 



26, 405 
1,245 



1,375 
3,090 

5,895 
1,770 



2,576 



105 
97 

307 
218 

162 



889 



138 
48 



186 



33 

77 
220 
585 
403 

198 

43 

285 



1,844 



36 
281 



1,075 



26 
87 
2.221 
20 
372 
70 
40 
20 



2,856 



Fat. 


Carl)ohy- 
drates. 


Grams. 
302 


Grams. 


78 




468 




42 




607 




541 




24 


7 


2,122 


7 


56 




46 


, 


94 




50 




66 








312 1 ... 


235 




76 








311 






•*- 


228 




286 




413 




1,476 




764 




406 




131 




992 
2,060 


25 






6,756 


25 


8 
206 


19 


2,468 
1,304 




1,629 


13,487 


1,680 



3 

23 

214 

1 
48 

4 
50 
21 



I 



364 



308 I 
46 I 

112 i 
50 , 



25 
3 

18 
23 



221 
704 
14, 630 
202 
2.097 
387 
360 
143 



18, 744 
1,245 



812 
30.1 

33ff 
341. 



Composition assumed. 



Table 20. — Food maleriaU and table and kitcktn waite* Im iietarg *t 







inpusit 


... 






WelKhlQMd. 




KluclurroodiDHfuTial. 


18,1 


Fst. 
Hi 


Percl. 


10.83 




K™". 


468 


'Sl^^ 


Serf: 


"sle 

2W 

oc 


0,™. 


































l.B 
















3.33 


13.873 


2,570 


2.122 














Tail: 

Cl.«pi|13.Tperceiitre(ii*e 
Ciitfel (a.B uer lent reluw 
Klbrraa(<fl.!percentrer- 


10.1 


4.« 




? 


l](l»S 


307 
182 


48 
88 












Shukll.aperffiiDtrei^iX') 
ShnnUer (J.S per CBUtref 
























1.8B 


4,130 1 SB9 


312 














Cliop«. Hlmuldcr (IS p*r 


"r. 


a^ 




.10 


m 


138 


335 




Chiip«. riba (14,6 per cent 




















.811 


1,000 1 180 


311 














Pork; 


li! 


... 
li 

32. S 

Wo 




lios 


3S5 
«3B 
si 775 

'aes 


77 
403 
43 


228 
288 

131 




"5^'ff"""" 






Cliopun.aiifrcent refuse 






























1.1 























3.31 


14.015 


1,844 


fl,76« 






■4, 










ilo 


a.a 


2! IS 


SftS 
33: 590 


"i,07i 


200 
11304 




E-s|[M11.5l«roeulre/»«,).... 








Milk 


S.0 


1,029 










12.84 


72.035 


«,ge7 


13,487 














CerealHi 




liz 


7s!l 

M.5 
63.0 


1.U 


286 
IB, 480 

'710 


28 

"1 

40 














































'-.ll 


28.40* 


2,858 


384 










lUO.O 






2:1,4 

h5 










'«ssr,u. 


':! 


!- 


■To 


a; WO 


308 
48 

112 


25 
18 




CablMigo (13.8 jjer trM 


a9s 
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Table 20. — Food materials and table and kitchen wastes in dietary study No. 190 — Cont'd. 



Kind of food material. 



TBOETABLB FOOD — Continued. 

Vegetables — Continued . 

Onions (17 per cent ref- 
use) 

Peas, canned 

Pickles 

Potatoes (15.5 per cent 
refuse) i... 

Potatoes, sweet (25.6 per 
cent refuse) 

Soup greens 

Turnips (27.8 per cent 
refuse) 

Turnips, Swedish (31.4 
per cent refuse) 

Catsup 

Chili sauce 1 

Sauerkraut 



Composition. 



Pro- 
tein. 



Total 



Fruits, etc. : 

Apples (6.3 per cent ref- 
use) 

Bananas (19.6 per cent 
refuse) 

Oranj^es (10.8 per cent ref- 
use) 

Lemons (37.4 per cent ref 
use) 

Peaches, canned 

Plum butter* 



Total 

Total vegetable food. 
Total food 



Accessories : 
Coffee .. 

Tea 

Pepper - 

Salt 

Vinegar 

Total. 



WASTK. 

Beef: 

Chuck 

Rib (trimmings) 

Shank 

Liver pudding I. 

Veal: Shank 

Pork: 

Chops 

Ham 



Total animal waste 
Potatoes , 



Total waste. 



Per ct. 

1.7 

3.6 

.6 

2.2 

1.8 
4.2 

1.3 

1.3 

1.5 

.0 

1.7 



Fat. 



Per ct. 

0.4 

.2 

.3 



.7 
.6 

.2 

.2 
.2 
.3 
.5 



.4 

1.2 

.8 

1.0 

.5 

1.2 



19.0 
11.8 
19.8 
20.9 
19.9 

16.7 
15.5 



2.2 



.5 

.7 

.6 

.9 
.2 
.1 



12.6 

25.0 

11.5 

5.0 

4.6 

31.3 
39.1 



Carbohy- 
drates. 



Per ct. 
10.2 
9.8 
3.4 

18.8 

27.4 
6.3 

8.1 

8.1 

12.3 

3.4 

3.8 



15.2 

22.0 

9.7 

8.3 

7.5 

58.5 



1.6 



18.8 



Total 
cost. 



$0.03 
.09 
.04 

.52 

.18 
.01 

.05 

.05 
.04 
.40 
.10 



2.20 



.60 

.28 

.10 

.05 
.34 
.61 



1.98 



6.05 



Weight used. 



Total 
food ma- 
terial. 



18.89 



.25 
.13 
.10 
.01 
.03 



.52 



10 
15 
13 
19 
02 

01 
02 



62 
01 



63 



Orams. 
200 
595 
765 

21,625 

4,155 
15 

920 

1,985 
300 
965 

1,335 



44,990 



22,985 

2,730 

1,010 

260 
1,940 
3,315 



32, 240 



104, 880 



176, 915 



2,300 
25 
25 

3,120 
465 



5,935 



470 
540 
710 
125 
75 

25 
60 



2,005 
625 



2,630 



Pro- 
tein. 



Fat. 



Grams. 
3 
22 
5 

476 

75 
1 

12 

26 
4 
6 

23 



1,169 



92 
33 

8 

3 
10 
40 



186 



4,211 



Orams. 
1 
1 
2 

22 

29 



4 
1 
3 
6 



140 



115 

19 

6 

2 

4 
3 



149 



653 



11, 098 



14, 140 



89 
64 
141 
26 
15 

4 

9 



59 
135 

82 
6 
3 

8 
24 



348 ! 
13 I 



317 
1 



361 



318 



Carbohy- 
drates. 



Grams. 
20 
58 
26 

4,065 

1,138 
1 

74 

161 
37 
33 
51 
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Composition assumed. 



7,456 



3,493 

600 

98 

22 

145 

1,039 



6,297 



33, 742 



35, 422 



2 
118 



120 



34 



Table 21. — Weights and percentages of food materials and nutritive ingredients per man 

per day in dietary study No. 190. 





"Weights. 






Percentages of total food. 




Kind of food material. 


Food 
ma- 
terial. 


Pro- 
tein. 

Orams. 

38 

19 

1 

3 

n' 


Fat. 

Orams. 
29 
70 


Carbo- 
hy- 
drates. 


Cost. ^ 
Cents. 


Food 
ma- 
terial. 


Pro- 
tein. 


Fat. 


Carbo- 

hy- 
drates. 


Cost. 


PBB MAN PER DAY. 

Beef, veal, and mutton 

Pork, lard, etc 

Fisb. etc 


Orams. 

202 

152 

6 

19 

81 

340 


Orams. 


Per et. 

10.9 

8.3 

.3 

1.1 

1.7 

18.4 


Peret. 

32.9 

16.6 

.3 

2.5 

""9.'7* 


P€r ct. 
19.4 
47.8 


Peret. 

""*6."i" 


Peret 
26.7 






17.6 






.5 


Bff flTH .............. 


2 
26 

13 






1.5 

17.5 

9.2 


""4.'6* 


3.6 


Butter 






8.5 


Milk 


17 




10.9 






Total animal 
food 


760 


72 


140 


17 


13.3 


40.7 


62.0 


95.4 


4.7 


67.8 








Cereals 


275 

13 

469 

336 


30 


4 


195 
13 

78 
66 


"6." 3' 


14.9 

.7 

25.5 

18.2 


25.7 


2.6 


52.9 

3.5 

21.1 

17.8 


9.5 


Sngars and starches . . 
Ve&retables 


.4 


12 
2 


2 
1 


10.6 
1.7 


1.0 
1.0 


11.7 


Fruits 


10.6 






Total vegetable 
food 


1,093 


44 


7 


352 
369 


6.3 


59.3 
100.0 


38.0 
100.0 


4.6 


95.3 


32.2 






Total food 


1,843 


116 


147 


19.6 


100.0 


100.0 


100.0 



Table 22. — Nutrients and potential energy in food purchasedf rejected, and eaten per man 

per day in dietary study No, 190, 





Weights and fuel value. 


Cost. 


Percentages of total food. 

• 


Kind of food. 


Pro- 
tein. 


Fat. 


Carbo- 

hy. 
drates. 


Fuel 
value. 


Pro- 
teiu. 


Fat. 


Carbo- 
drates. 


Fuel 
value. 


Cost. 


PBB MAN PBB DAT. 

Food purchased : 

Animal ...... 


Orams. 
72 
44 


Orams. 
14C 

7 


• 

Orams. 

17 

352 


Calories 
1,665 
1,690 


CerUs. 

13.3 

6.3 


Ptret. 
62.0 
38.0 


Peret. 

95.4 

4.6 


Per et. 

4.7 

95.3 


Per et. 
49.8 
50.2 


Peret. 

C7. 8 


Vegetable 


32.2 


Total 


116 


147 


369 


3,355 


19.6 


100.0 


100.0 


100.0 


100.0 


100.0 






Beverages, c n d i - 
ments, etc 










.5 
































Waste: 

AT>iTnft1 - 


4 


3 


i' 


45 
5 




3.1 
.1 


2.3 


.3' 


1.3 
.2 


3.3 


Vegetable 










Total 


4 


3 


1 


50 




3.2 


2.3 


.3 


1.5 


3.3 




Food actually eaten : 
Animal 


68 
44 


137 

7 


17 
351 


1,620 
1,085 




58.9 
37.9 


98.1 
4.0 


4.7 
95.0 


48.5 
50.0 


64.5 
32.2 


Vegetable 


Total 


112 


144 


368 


3,305 




96.8 


97.7 


99.7 


98.5 


96.7 





Discussion of results, — Considerable thrift and good management was 
evident in this family. The amounts of nutrients and energy in the 
food, while hardly up to the tentative standard for a man at moderate 
manual labor, which calls for 125 grams of protein and 3,500 calories 
fuel value, were nearly the same as the average of nine dietary 
studies made among mechanics' families in Connecticut.^ As previously 
stated, the average income of the man was estimated at $84 per month. 
The food for the family of live cost $20 and the rent was $13 a month, 
or a total outlay for food and rent of $33. The sum expended for food 



^Connecticut Storrs Sta. Kpt. 1896, p. 154. 
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was very reasonable. Skill was sbowti in the choice and imrehaife of 
food matcrialH. The variety of meats was large^ inclading seven dif- 
ferent cuts of beef, five of veal, one of lamb, and seven of pork« All 
were, however, purchased at very reasonable prices. There wa« ejon- 
siderable variety also in the vegetable foods obtained. 

The cost per pound and the amounts and fuel value of the digestible 
nutrients in 1 pound and in 10 cents' worth of fifteen of the more 
important food materials used arc shown in the following table: 

Table 23. — Cost per pound and amounts and fuel value of the digeitible nuiriemU is / 
pound and in 10 cente^ w<n^k of the more important food materials used in dietary $tudff 
No, 190, 



AMfial ' Xutri«it# awl ^m^gy in 1 poODU. ^^^r\»>^^ oodjfM^Ky In 19 ««irt«' 
Kind of frMNi nu^ oAmt i 

**^*' f-KJd ' ^'''- Vat ^'•»'»''>l»y' ytw\ 

IKmnd,^ Urin, '^»*' dnUm. I valiiu. 






Beef: 

Cbnck 

RilM 

Shank 

Veat rib rooiit 

Pork, bam 

E^«» 

Batter 

Mflk 

Floor, wheat.. 

Bread 

Bean», dried... 
Com, canned.. 

Potatoea 

Chili 
Applea 



(ienU. 


Pound, 


9,5 


ti.lTI 


10.2 


,\n 


a I 


.IdO 


13.4 


.I7» 


11.0 


.m 


13,9 


.\» 


24.2 





2.7 
X2 
2.4 
7.7 

hi 



Am 

.I7» 

.mi 



Ptmnd, 

0.114 

,20& 

,110 

.0&4 

.091 
,7M 
,0M 
,W0 
.011 
.Olf 
,012 



Pimnd. 



0,000 
,7»l 
.610 
.Ml 
.1J0» 
.140 



Catifrie*, 

W2» 

1,110 

(40 

920 

1,M0 

MW 

t,44ti 

490 

906 

IHt 



Pffund. 


I'tmud, • 


0.10 


0,12 


,13 


,20 . 


.29 


,14 


.19 


.04 ! 


.12 


,90 1 


.00 


,07. 




.99 i 


,11 


,19 


, 9fl 


.M 


.26 


.09 


,«0 


.tm 


,rf9 


,if 


.!« 













Pounds. 



0,17 i 

r79 I 

.24 

1.2» 

I 



hUit 

4J« 

].4«( 

446 



Tb\» dietary sttuly wan rfiailc In an IrUh family^ (s<iiiMfMtiri^ eftUrtily 
of adoltH. ITie old miA\%Hr^ 70 yearn of h^is ^f^^ vitry frail^ Imt all t\^, 
other members of the fAtuiiy wi*.m Mtroiitf and w<OI. TU^ri'. wi^rti tir^. 
children, three mnumml two dani^ht^^rit^ and oint lioardi^^ a rnari, TIm; 
older of the daoght^TM, a woman 40 yi^arM old, inanaK^i^l the hr^ji4^. 
The otfaer, 31 years of a^e^ eA^.HUi*4 /earM, and waM f>aid at the rsMti^ of 
$25 a month for full time. tPuriuyi i\n^ month 4utvi'ri*il Uy th« ntiidy ^b^ 
lost some time and earnest only t'il . ^Hi^f t wo oldifMt m^iiis, a((e^l '^1 and 
37 jean, re«per:;tively« wi^r^ iikHli'd i^lann blriwirfM, but tr^^re idb; a(t th^ 
time, lliey irere addudt/^l t/; drink, TUt'. yniiu((tmi mu^ a^4jd ts^ y^^rn^ 
wa« a utreet elea»#^« and earfi/^i 4^ 1 ^f int day trh^^n irniitUry^A. lfnfiu% 
the utadj ^^31 dayHy he earn^^J ♦//!, Th#? ^Hranler traii an ir^/n w/^Jmt, 
He paid $4^>0 p#^ ir«:3#;k f//r l^/aid and Unlt/^iuK, 

The family f^aiid |fl^ a in//nth rent f//r a Uot$M>e^ \mi mhUit a |/^/ft^/fi 
of it far #7; making lli^f Hif^ts^t reui Ilia ut4fuiU Uft % fiptfrn^^ 









t4r I XUS6A. 'J^,^ <Ji^J%, 



^T 



^^RPhe aTnotmt and compositioti of the food pitrcha^ed, wasted, and'^^l 
^^Hten, togutber with itfj cost, are sliowii iu fhe following tables: ^| 

^^Bta£UE -H.—food maleriaU and table and kitehen uattet in iietarg iluds No. 131. ^H 


^^" Kindofl«.dn..teri.L 






Weight nsod. ^H 


Pro- 
tein. 


Fat. 


Carbohy- 


Tolal. 


TiKftl 
teri"."" 


iJH". 


Fnt. 


fSS: 


(^bnokdl.I percent rer 


Pan. 
lfl.O 

16: 1 

16-7 

»:e 


K 

18.8 

2S.B 
28.1 

23.3 


PnreC. 


:73 

.3:! 

.01 

!07 

.09 
.33 


3,0lffl' 

8,145 
2,IW" 

■■i 

1,760 
305 

a! 890 
1,U8 


Oram.. 
1,108 

50 

1S4 

505 
231 

30S 


tfroiM 

808 

101 

60 
769 
185 
8B1 


eranu. 


(ftS?i,ht (11.2 per cent 


















Plata, mediam fat (2fl.3 






p£m. leui (2S.3 per cent 






RoM^^k. ftt'(l?7'p^r 










B™p. m^nn.""faf Vs-T 






K™B,fiit(a.Bp«-oeD(^- 


















StilDin, amitll end (B.l per 






Plate, earned (ioS i^ 






Bbdip, coFued (S.S per cen t 








0.2 


« 












7.83 


34,745 


5,BS7 


8.480 


2a 


Veal: Shoulder (U.2 percent 








20.1 
17.5 


8.2 
39. T 




.ao 

.10 


7« 
489 


151 


129 




Lamb: Hhi>ulder{ll.Bpercent 






Loin (11.7 per oent rofnie) 
Ham (U.flper cent refose) . 
Shoulder, Bmoked (14.1 




16.7 
1G.8 


81. 3 
31.1 

82. B 




.97 

.20 


4.080 
2,«M 


61 


1,381 

i,m 












Shank (111.8 per osnt 'wX- 












&- ■ "" 


1.1 


2B7 i.ro2 


M 























3.12 




3&' 












Poultry: Chicken (31 per nsnt 


I».2 


IS. 8 




1.00 


2.995 


r 


449 




Fisb: 






laio 


4, 




:?S 


1,096 


77 


118 
















T tal 












.68 


%m 


287 


152 




gggj^,13.7pero«.t«fi«,... 










15.0 


4.0 




3.10 


o:^ 


5BS 


101 










W 


^S 


■■a' 




Total uniniil food 






18.97 


03,085 


10. 2M 


21,052 


1,378 , 




J 
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^ABLE 24. — Food materials and table and kitchen wastes in dietary study No. 191— Cont'd* 





C 


omposition. 


Total 
cost. 


Weight ns«d. 


Kind of food material. 


Pro- 
tein. 


Fat. 


Carbohy- 
drates. 


Total 
food ma- 
terial. 


Pro- 
tein. 


Fat. 


Garboliy- 
dratea. 


YBGETABLB FOOD. 

Oreals: 

CSom meal 


P«ret. 

9.3 

11.4 

10.1 

16.6 

7.8 

9.4 

7.6 

9.8 


Peret. 
2.4 
1.1 
1.0 
7.2 
.4 
1.2 
14.7 
9.5 


Per et. 
74.9 
75.1 
74.0 
66.9 
79.2 
53.0 
60.3 
73.3 


$0.08 
2.23 
.05 
.10 
.11 
.78 
.07 
.07 


Oramt. 

1,375 

39,300 

1,220 

880 

555 

9,525 

240 

440 


Grams. 

128 

4,480 

123 

146 

43 

898 

18 

43 


Chranu. 

33 

432 

12 

63 

2 

114 

35 

42 


Orams. 
103 


Ploar 


29,512 
903 


Vlonr nreiiared 


Data rollea 


589 


Rice 


440 


Bread 


5,049 
145 


O&kefl dron . .....*. 


CrAickera. soda ...... .. .... 


323 






Total 




1. 




3.49 


53,535 


5,877 


733 


37,064 






! 




Sugars and starches : 

Sugar - - -. 






100.0 
93.8 


2.05 
.01 


18,345 
40 






18,345 
37 


Comst/arch ..- - 






















Total ... 








2.06 


18,385 






18,382 














Vegetables : 

BeaDs, Lima, dried 

Com. canned ......... 


18.1 
2.8 
1.3 

1.7 

2.2 

1.8 
1.1 

1.3 
1.5 
.6 
1.7 
2.9 


1.5 
1.3 

.1 

.4 

.1 

.7 
.2 

.2 
.2 
.3 
.5 
........ 


65.9 

19.3 

3.8 

10.2 

18.8 

27.4 
3.8 

8.1 

12.3 

3.4 

3.8 

.5 


.10 
.10 
.10 

.20 

1.02 

.21 
.38 

.10 
.57 
.10 
.20 
.20 


1,300 
625 
325 

2,255 

34,350 

2,995 
3,835 

4,335 
2,710 
425 
2,780 
3,855 


235 

18 

4 

38 

756 

54 
42 

56 

41 

3 

47 
112 


20 

8 

9 
34 

21 

8 

9 

5 

1 

14 


857 
121 


Celery ( 17 .2 per cent refuse) 
Onions (10.1 per cent ref- 
uge) 


12 
230 


Potatoes (20 per cent ref- 


6,458 
821 


Potatoes, sweet (17.9 per 
cent refuse) ... 


Tomatoes, canned 


146 


Turnips, Swedish (18 per 
cent refuse) .. 


351 




333 


Pickles 


14 




106 


Veeetable soud 


19 






Total 








3.28 


59,790 


1,406 


129 


9,468 










Fruit: 

AddIcs 


.3 
.7 
4.3 
.7 
2.9 
1.1 
1.2 


.4 
.4 
.3 

.'i' 


1L4 
13.2 
74.2 
5.8 
63.3 
77.2 
58.5 


.73 
.10 
.15 
.01 
.09 
.17 
.46 


18,780 

780 

610 

60 

225 

1,785 

2,355 


56 

5 

26 


75 
3 
2 


2,141 


Bananas 

Figs 


103 
453 


■ Lemon 


3 


Peaches, dried ' 


6 
20 

28 


2* 


142 


Jellv and iam ^ 


1,378 


Apple and tomato butter. . 


1,378 










1.71 


24,595 


141 


82 


5,598 










Total ve&retable food 








10.54 


156,305 
249,390 


7,424 


944 


70, 512 










Total food 








29.51 


17, 718 


22,596 


71,886 










Accessories : 

Bakinir vowder 








.05 
.69 
.01 
.04 
.06 


100 

555 

15 

45 

2,665 








Cofl'ee 














Nutmeg 














PeDDer 














si3t™: 




























Total 








.85 


3,380 






















Total cost of food and 
accessories 








30. 36 


























WASTE. 

Beef: 


18.0 
18.9 
19.3 
14.9 
15.3 


18.8 
22.3 
11.3 
36.3 
23.3 




.07 


325 
15 
40 
15 
25 


57 
3 
8 
2 
4 


61 
3 
5 
5 
6 




Round, fat 






Shoulder 




.01 




Rump, fat 










.01 










Total 






.09 


420 


74 


80 




1 












in 



Composition assumed. 



1. ! 
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Tabu TS.'^lMrimU m»d poitmtM energy in food pairdbMMf, r^oetedf and mtom perwum 

per dajf in dioUrjf §tud$ Xo, 191, 





Weighto and ftael valae. 


Cost 


Pro. 
tein. 


'•roentagee of total Ibod. 




XIdboi reod* 


Pro. 
tain. 


Fat. 


Carbo- 
dmee. 

Chrama, 
7 
879 


Fael 
yalne. 

CkOoris* 
1,840 
1.706 


Vat. 


Carbo- 

hy. 
dratea. 


Fuel 
yalne. 


Oaat 


PMI HAW Pn DAT. 

loodpufekHwd: 
Avtmid . 


86 

40 


Oraima, 
117 
6 


OenU 

19.2 

6.7 


P»ret. 
58.1 
41.9 


P^ret. 

96.8 

4.2 


Psret, 

1.9 

98.1 


PercL 
48.2 
66.8 


Fsr«l 
6t.7 


y^BteUe 


8Bb7 


Totil 


96 


U2 


886 


8,106 


16.9 


100.0 


100.0 


100.0 


100.0 


100.0 






■iBii Itlft 










.6 
































WMto: 

Avinia] 


1 


1 


i' 


15 
5 




.6 

.1 


.6 


.'i' 


.8 
.1 


.6 


TcgeteUe 


.1 










Total 


1 


1 


1 


20 




.7 


.6 


.8 


.4 


.a 






lood •olnally eaten : 


64 
40 


116 
6 


7 
878 


1,825 
1,700 


10.2 
5.7 


67.5 
4L8 


96.8 
4.2 


1.9 
97.8 


42.9 
68.7 


68.8 


Vegetable 


86.6 


Ttital 


94 


121 


385 


3,085 


15.9 


99.8 


99.5 


99.7 


99.6 


0Ol4 







DtscusHon of results. — The members of this family were accustomed 
to rather more than the average amoaiit of labor when all were at 
^ork. Daring the period of the study the average daily food con- 
sumed furnished 94 grains of protein and 3,085 calories of energy, 
^hile this was perhaps a rather scant ration if all had been at man- 
ual labor, it may be regarded as ample under the circumstances. Two 
of the family were idle, and the aged mother of course performed very 
little work. It is therefore not improbable that the average amounts 
of nutrients and energy in the food came very near to the actual bodily 
demands of the different members of tbe family. 

Tbe cost of the food per man per day (10 cents) was very moderate 
for the kind and variety of the foods purchased, while the beverages, 
condiments, etc., cost but one-half cent per man per day. All the foods 
were purchased in quantity, thus effecting a considerable saving. 

The most expensive meat used was flank steak at 15 J cents a pound. 
Beef chuck at 9.6 cents and beef rump at 8.4 cents were cheap. As 
usual, flour was the cheapest source of both protein and energy, and 
bread the next cheapest, although the latter furnished but two-tliirds 
the amount of protein and one-half the energy for the same expendi- 
ture. Eggs, as is quite frequently the case, furnished a comparatively 
small amount of protein and a very small amount of energy for the 
money expended. 



Tlie cost per pound fiBtl the amonnts and fuel value of the digestlb] 
htrients iu 1 pound and in 10 cents' wortli of flfteen of the more'l 
iiportant of the toods usefl are shown iu the following table: 

E 27. — Cost per fioiind and aaionnlg a«il fuel ralae of tha digeaiible niif 
g pound and in 10 aeuli' tporlh u/ the more important food matei'iah iiaed in (iitlarH 
"'wfy No. 131. 





Aotiul 
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GENERAL REMARKS ON THE DIETART SrnDIEB. 

The finnilies studied represent a great diversity (if oeeupation audi 
financial conditiini. Care was tnken to select &s representative fami-.f 
lies as possilile and it is believed the food i;onaumption in dietary Xo.'J 
43 is fiiirly repiosciitative of a profttBsionul man's fainily, tliat in dietary I 
No. 100 of a skilitid artisau, and that in dietary No. lOl of a skill^J 
laborer. The average day laborer's fainily is represented in dietaryjl 
No. 189, and tliat of the unskilled mill workman in Nos. 12S and 129. 7 
It is, of course, impossible from so few studies to make definite dedao^J 
tionsregardlngtheactual living habits, and the character and amountil'l 
of food (wnsumed by families under somewhat different conditions 
labor and of environment. 

It will be of interest to compare the amounts and proportions ( 
nutrients in these dietaries with those found in similar studies in otbevl 
places. This is done in the table below. The 1 4 families of professioof^j 
men were those of college professors, teachers, chemists, and lawyei 
residing in Middletown and Storrs, Conn., Lafayette, lud., Ohica; 
III., and vicinity, and Pittsburg, Pn. The mechanics' families residec 
in Middletown, Conn., New Brunswick, N. J., Jinoxville, Tenu,, aud^ 
Lafayette, Ind. 



[QnutlUea per man pu day.] 



iivor«ptore»ioii»linMi'i.f«inily{No.«).. 
irvoTainUl wuikDun '■ family <Vln.l»l.... 
inafsiiimworkmim'iiriinitlv(Na.lZe).... 

irfdfii boiler tanilBr'nfilinUT (N». ISS) 

> ofa houxxlBcaralor'x funilv (Nn. 1M) .. 



lUi'Urt oTa Elaiwlilnwor'ii fainllT (l)o. 191). 



bnilUni'-, 



14 dletude* of meDlianicR' ikniliei 

lOoiiBBotiout Btoira Sta. Rpl., 1896, anil V. 8. Di'iit. Ajrr.. Office ..f Eii«riin.'iit Slallin,*, Hiil. 3i. 
DM>7 Hd. 43 of this bnllBlIn in ulixi )D<'1iid«<l nnd l1>n-« di<'tnries uf prorwaiiuial meii tu UliiKiia iiot 
TMpabliihed. 

' ATengs of nine Htadien. 

■CDEnecticut StoiTHSta.Bpt. ISM, and U. S. Dept. A|rr., OfllreoT KxiisriniBut Slntiunii llnlH. 2I>,32, 

'Avontge of flvoBlndi™. 

It will be seen from tlie above table tliat tlie food con sumption of the 
family id dietary No. 4;i was quit* nesir tlie average for professional 
men's families. Tlie other dietary studies inaile at IMttsbnrg, while 
representing the food eoiisuTiii»tioii of people witli moderate niueituhtr 
labor, show no uniformity of i-esiilts. Some contnin a larger and some 
a smaller amount of nutrients than the average of 1 ( dietary studies 
of mechanics' families. All but one are below the tentative standard 
for a man at mcalcrate labor. 

The cost of tlie food "per man per day'" varied considerably in the 
different studies, ranging from 22 cents in dietary No. 43 to 9 cents iu 
dietary No. 120. 

An examination of the data of the different studies will show that 
the less the income the more ecoiiomieal the expenditures for food (as 
showD- by the amount of nutrients obtained) and vice versa. Tliis is 
more noticeable in llie case of the animal food than of the vegetable 
food and as regards the fuel value or energy of the food than its con- 
tent of protein. 

The variation in the average cost of nutrients is smaller in case of 
vegetable foods than iu case of animal foods. This is dimbtless due 
to the fact that the cereal foods, which furnished so Iiirgo a part of the 
total nutrients, do not vary greatly in price. Thus flour and bread 
together funiishe<l from one-fifth to one-third of the total nutrients in 
these studies, and the variation in the cost jter pound was comparatively 
slight. The food materiala containing the largest proportion of nutrl- 
eiits are the cheapest source of these nutrients. It is in the increased 
purchase of the higher priced meats, of vegetables, and of fruits that 
the increased cost of the food lies. 

In brief, when the cost of living must be diminished, the cheaper 
cuts of beef, beans, peas, oatmeal, Hoiu', or bread can be profitably 
used as a source of protein. So for as is known, such food materials 
are as wholesome and, when properly prepared and served so that 
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EFiciciit variety is secured, as acceptable as the more expensive foods. 
^White Hour or bread, sngar, rice, corn meal, iiatmeal, potatoes, and tlie 
gheaper cuts of pork are ecoDomical soarces of energy (foel). If food 
"ariety ratber than food ecouomy is desired, tbis variety may be 
^btaineU by tbe uso of expensive cuts of meat and considerable quanti- 
ties <)f eggs, butter, greau vegetables, and fruits. 

FOOD ACCESSORIES. I 

Tu theprevloiisdiscussionsof thedietariesnoineutioubas Iteeu made 
of the beverages, condiments, and other food accessories whicli give 
flavor to the food or increase its palatability, but have little or no food 
valne in themselves. 

Under tlie head of food accessories are classed tea and coffee, condi- 
ments, flavorings, etc. Pickles niightvery properly be classed under the 
same bead since they are used more as a condiment than as a food. They 
have, hoirever, some food value, and havebeen designated us food in the 
previous tables. Although the food accessories here used neither build 
tissue nor yield energy, they serve to make the food more palatable and 
may be of some aid to digestion by causing a more profuse secretion of 
the digestive juices and in other ways. They are an element of exi>enBe 
entering, to a greater or less extent, into tlie dietiiries of all families. 
In the first dietary studied {No. 43) no account was made of tliese items, 
bnt ill the subsequent studies the amount of food a^xessories consumed 
was determined. 

For the sake of comparison the amounts of the various food acces- 
sories used in the different dietary studies are given in the following 
table. These quantities have been calculated for one man for one 
month (30 days) rather than for the family for one month, since the 
points to which it is desired to call attention are thus more clearly 
shown, 
Tablx 29. — Coat of food nreeaaories pf mnn per month (SCI days) in tlie different diFtarie*. 
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It will be seeu from the table that aside from coffee and tea there 
was a comparatively small expenditure for accessories. The actual cost 
of salt, flavoring extracts, i)6pper, etc., was very small. Tea and cofiee_ 
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were the cliief lieveragen. and the cost of tlieae two matmals made up 
the largest proportion of the monoy paid for fo<«l acc««8orie8. The 
largest amount expended for tea and eofl'ec as nompared with the sum 
paid for actual food materials was founil in dietary No. 189, in which 
16.91 was paid for food materials and t):( cents, or abont one-seventh, 
for the food acceasoiies. In dietary No. 128, $'Ji.ri2 was expended for 
food materials and $1,20 for food accessories. While tliis num was not 
large, it shonld be remembered thiit as compared with tlie standards 
this family had insafBcient nonrishment. The concluBiou seem8 n 
ranted that they could have advantageously expended this s 
flonr, bread, potatoes, beans, or the cheaper cuts of meat. This sum 
exi)eiided for flour at the jirice actually paid per pound for that pur- 
chased wouUl have added 8 grams of protein and 200 calories of energy 
per man per day to the diet. In the same way in dietary No. 129 the 
protein might have been increased 12 grams ]>er man per day and the 
fuel value over 40U calories. 

While tea and cufl'ee are stimulating and refreshing as beverages, 
they are comparatively expensive ivud fnrniali little if any nutriment. 
Either cocoa, whole milk, or skim milk would furnish considerable nutri- 
ment besides being useful as a beverage. Of these materials the skim 
milk would furnish the largest food return for the sum expended. 

VAMATIONS IN THE COST AND COMPOSITION OF BREAD. 

It is, of course, to be expected that in any locality there will be more 
or less range in the composition of tbfid nniterials. This variation is 
due in part to fliictaatioiis iii the water content of different specimens 
of the same kind of food and in part to varying proportions of the dif- 
ferent nutrients. Changes in the amount of water affect directly the 
nutritive value of the food material. (Jhanges in the proportion of the 
dlflferent nutrients do not always affect the nutritive value materially. 
Generally speaking, however,if the amount of protein is diminished the 
valne of the food is also lessened, for it has been found that it is the 
nitrogenous constituents of the food materials which are the moat 
expensive. Fluctuations in the relative amounts of fat and carbohy- 
drates affect the fuel valne, since the fuel value of the fats ia 2^ times 
that of the carbohydrates. In most vegetable foods the amount of fat 
is BO small as to be of little importance, and the real question of value 
must lie in the proportion of protein to carbohydrates and in the amount 
of water. 

From the data available it would appear that there is considerably 
greater variation in the composition of bread than of flour. In 109 
analyses of flour ' the water ranges from 0.3 to 14.3 per cent, averag- 
jug 12..3 per cent, while in 108 analyses of bread ' the water ranges 
&om 20 to 49.1 per cent, averaging 35.4 per cent. 
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Since baker's bread forms so important an article of food with many 
£aimilies^ especially in the lar^e towns aud cities, it is desirable to have 
abundant data coucerniug the extent of variatiou in its composition 
and cost. For instance, it is desirable to learn whether bread costing 
6 or 7 cents a i)oiind contains more actual nutrients than bread costing 
2J or 3 cents a pound; whether there is any marked variation in the 
amount of nutrients contained in the different varieties of bread made 
by the same or by different bakers, and whether the variations in com- 
position are due to the relative proportion of nutrients and water or to 
a variation in the nutrients themselves. 

The work here reported is very similar to that carried on by Profes- 
sor Voorhees, of New Jersey.* Ten sami)les of brciwl purchased in the 
open market were analyzed, and the results are given in the following 
tables. In Table 30 the weight of the different loaves as purchased is 
given, together with the cost and composition on the fresh basis, while 
Table 31 gives the composition on the water free basis and the actual 
heat of combustion per gram, as determined by the bomb calorimeter 
and as calculated. 

Table 30. — Weight and cost per loaf, cost per pound, and camjwBition of freak bread. 



Labo- 
ratory 
No. 



Bread 


594 


Do 


595 


Do 


596 


Do 


597 


Do 


598 


Do 


599 


Do 


600 


Do 


2559 


Do 


2743 


Do 


2749 







Average of 10 

analyses 

Average of 140 

analyses ' 

Flour*. 



Weight of loaf. 



Oratnt. 

1,115 

529 

1,145 

795 

565 

063 

/ 61»4 

\ 1,061 



Lb*. 
2.45 
1.17 
1.98 
2 52 
1.75 
1.25 
1.46 
1.31 
2.34 



Cost Cost 

per i»er 

loaf. ]K>and. 



Composition of fresh bread. 



8 
5 
6 
9 
5 
9 
6 
5 
10 



Cent*. 
8.3 
4.3 
3.0 
3.6 
2.9 
7.2 
4.1 
3 
4 
3 
3 



3.9 



Wa- 
ter. 



Pro- 
tHn. 



Carbo- 
Fat. hy. 
drates. 



Per et 


Per et. 


P.eU 


Per et. 


26.0 


11.3 


0.5 


60.7 


34.8 


9.8 


.9 


53.3 


34.4 


10.8 


.4 


s:).o 


33. 3 


9.8 


. .4 


55.3 


29.8 


11.0 


.6 


57.2 


29.3 


15.4 


.7 


53.0 


32.1 


10.6 


.4 


55.6 


} 35. 6 


10.3 


.3 


52.6 


34.6 


9.2 


.5 


54.3 


35.8 


9.7 


.7 


52.6 


32.6 


10.8 


.6 


54.8 


35.1 


9.4 


1.2 


53.2 


12.1 


11.2 


1.2 


75.2 



Ash. 



P.et. 
1.5 
1.2 
1.4 
1.2 
1.4 
1.6 
1.3 

1.2 

1.4 
1.2 



Fnel 
value. 



Calories. 
1,360 
1,210 
1,205 
1,230 
1,295 
1,300 
1,250 

1,185 

1,200 
1,190 



1 From an unpubliahed compilation of analyses. 



1,240 

1,215 
1,655 



* U. S. Dopt. Agr., Otiicc of Exiierimeut StatioDS Hul. 35. 
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Tablk 31. — C o w p ftlio* of knad ealemlaied io tra/rr-/re«' ba«i«i, nitk thr htaim u( mum. 
frvtfffmi Of MerrnktiwiL hg the bomb caloriHteter and as rttlruhttttt. 
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Do 

Do 

Do 

Do 

Do 

Do 

Do 



ATOTmse of 10 aaalyi 
Arermge of U6 analyMS > 
Flonr 



Labo- 
ratory 
Ko. 



5M 

506 

500 

507 

508 

500 

000 

2650 

2743 

2740 



l*r»tein. 



Per cent. 
15.3 
15.0 
16.4 
14.7 
15.7 
21.7 
15.6 
16.0 
14.1 
15.1 



16.0 
14. .'i 
12.7 
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(IrutfH. 


.VhIi. 


\i* «li'l« r- 
iiiiiii-4l. ' 
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Per rent. 
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iliiiim. 


r,,i 


^Hf l»«. 
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4. 47r. 




4 2r,-, 


1.4 


81. H 


l.M 




4. llii) 




4. :!'i) 


.0 


HU. 


2. I 




4. Iii.'i 




4 27.'. 


.6 


82.11 


1.8 




4. :nM» 




4.211.". 


.0 


81.4 


2.0 




4.41.*. 




4.">:. 
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7."». 


2.:{ 




4. 12.*. 




1. :{ii5 


.6 


81.0 


1.0 




4. IINI 




4 2';.'. 


.4 


81.7 


1.0 




4.:iiH) 




4. 2fl:, 


.8 


8:1.0 


2 1 




l.:i'*5 




i.'.:.v. 


1.1 


82. () 


1.8 
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.8 


81. :i 
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i.:j2'» 



*By the bomb ealorimeter. 

*Oiiibe anppoflitionfhat 1 ffram of prott^iii, flit, and rarlMilivdratcnwill yirM r...'., o.:i, nmi 4.1 i-aUirn ^<. 

lapecii'VBly. ]bi the eotimanou of fuel valiteH uh dint in uuiHlicd from lioittM of (•onibiiHiioii il-.v t;irriii- 
4.1 per gram is commonly used for proti^in oompoundH, thiirt ullowin;; for th«'ir incoini.lftr uxiilatii'ii in 
the body. 

*TT. S.Dept. Agr., Office of Exi>erimont StationH Bui. 28. 



DISCUSSION OF RSSITLTS. 

It will be seen from the iibove tables that there is a mucli j^^icjitrr 
variation in the price per i)oun(l of bread than in its clu^inical composi- 
tion, and, moreover, that tlie variations in the hitter bear little or no 
relation to those in the former. The lowest price ])cr pound was li.'f 
cents; the highest, 7:J; the average, .'V^ cents. The protein varied 
more than either the water or the carbohydrattis, the lowest proportion 
being 9.2 i)er cent; the highest, 15.4 per cent; the average, 10.8 per 
cent. 

Variations in the amounts of tat and ot* mineral matter are unimpor- 
tant, as the quantities in any case are relatively small. The mineral 
matter probably varies little, aside from additions of salt and baking 

powders. 

The variations in protein and carbohydrates are probably due, in a 
large degree, to difterences .in the kinds of tlour and other material 
used. Since all samples were taken on the day the bread was said to 
have been baked, and were equally fresh, the variations in the water 
content may, perhaps, be attributed to the methods employed in the 
making, which render some breads more absor])tive than others. 

The variations in cost are dependent almost entirely upon the baker. 
Diflerent makes of bread sell at difl'erent prices per pound, wliih^ the 
nutritive value may be essentially the same in all cases. As a rule, in 
the New Jersey samples, the larger the loaf the greater the cost per 
pound. The study in Pittsburg was too limited in extent to allow 
many definite deductions. The size of the loaf, apparently, had no 
direct bearing upon the price of the bread per pound. This dei)ended 
rather upon the brand or trade name given by the maker. 



It IB interestiug to note that while the average price of bread at the 
time these investigations were carried on was3J cents a pound in Pitts- 
burg, it averaged from a.S to 4.9 cents a ])oun<i in dittereut cities iu 
Hew Jersey, and was from 5 to (i cents a pound in Midilletown, Conn. 
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BAKERY EXPEEIHEHT. 

The usual process of bread making ia essentially as follows : Flour is 
iutimatelyiiiixed with a certain amoaut of water (orinilk), salt, and yeast, 
and usually with more or less sugar and butter or lard. The whole is 
then plaeed in a warm place, where the yeast plant grows aud causes 
the uarbohyd rates, sugars, etc., to fermeut, yielding alcohol and car- 
bofiic acid gas, which mako the dough porous. During the process of 
bakiug, the alcohol and carbonic acid are mostly or entirely driven oft', 
water escaping at the same time. 

For sometime past appareut discrepancies iu the ret^ults obtained 
from analyses of ftour and of bread made from similar Hour have led 
to the belief that there may be a loss of nutrients during the process 
of baking. The inforniatiou on this i»oint is limited.* 

The experiment hero reported was made in a small bakery in Titta- 
burg, and was ciniducted under the personal supervision of the writer. 
All the ingredients used in the process of brea<I making were weighed 
and the flour was aualyzed. The other ingiedientH were so small in 
amount that they were not sauipled. Their chemical composition was 
assumed from average analyses of similar articles. After bakiug, the 
bread was weighed and a sample at once prepared for analysis. 

The following table gives the cost, weights, and percentage composi- 
tiou of the ingredients used in making the bread, and the amount and 
percentage composition of the bread ma^le from them: 
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In the fidlowing table tbe amoaiits, coiniKwition, and fuel value of the 
natrients of tiie different ingredients and of the bread ma<le from tliein 
are given: 

Tabls 33. — WeigkU and fuel ralue of nutrients in intfredients used in makinff hrmd and 

in the baked bread. 



Total weight uf iiutricntH. 



Flour ... 
Potetom 
Sogar ... 
YMSt ... 



Protein. K«t. : ''S^' 



Qraintt. 
3,C75 
22 



28 



Totol 3,126 

Bread I 3,083 

Apparent loss ' 42 

Per cent of lom ! 1.3 



a rams. 
269 
1 



(tramH. 
Ifi, SM 
187 
; 127 

1 I 51 

• ' 11 — - 

271 18,221 

78 15, 708 

103 513 

7L 2 3. 2 



HeatH of IIi'atH of 
oombuHtioii mill bunt ion 
an ralrii- »n dftt^r- 
lat«»<l.> iiiiiicd. 



Calorirf. 

84, 425 

805 

520 

37.1 

88,215 
82, 085 
4, 230 
4.0 



Calorirt. 

"85, 5»5 

"805 

>52(» 

>375 



87. 385 
» 82. 8.'»5 
4. 730 
5.4 



*Oii the supposition that 1 gram of protein, fat, and carl)ohy<lrat**8 will yi»'ld .1. 5, 0.3, and 4.1 v.»\o- 
ies. respectively. See foot nbto to Table 31. 
'Determined by bomb calorimeter. 
sCaloolated. 



DISCUSSION OF RESULTS. 

From Table 33 it will bo seen that there was no material loss during 
baking except in the case of the ether extract. This accords with the 
experiments of Professor Yoorhees* at New Ihunswick, >I. .)., as will 
be seen by the comparison of the loss of fat during the process of 
baking shown in the following table: 

Table 34. — Loss of fat in bakbuj bread, as shown in experiments in Pittubanj and Netr 

Jersey. 



In the Pittsburg experiment 

In the tirst New Brunswick experiment 

In the second New Brunswick experiment. 



Weight of 
fat in raw 
materials. 



Oranm. 
721 
2,838 
2,537 



Weight of 

fat in baked 

bread. 



Oramt. 
78 
1,133 
1,037 



LOHH. 



J*er cent. 
71 
57 
59 



It would seem from the above results that either the fat is rendered 
partially insoluble in ether during the process ot baking or that it has 
been volatilized. The fact that there is a very considerable loss in the 
fuel value of the materials in the bread as compared with that of 
the raw ingredients before baking indicates that the latter is the true 
explanation, for if the fats had simply been rendered iionextractable 
their heat of combustion would probably have remained unchanged 
and there would be no such pronounced loss of heat values as is 
actually the case. 

The relative cost of the raw materials and of the haJced bread. — It was 
shown in Table 32 that raw materials worth $1.24 when made into 



' U. S. Dept. Agr., Office of Exporimeut Stations Bui. 35. 
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bread sold for $2.60, or an increase of 110 per cent over the original 
cost. In the experiment carried on in New Jersey the increase was 
116 i)er cent. In other words, the consumer pays from $210 to $216 
for bread made from raw materials costing $ 100. The labor of making 
the bread, rent of building, etc., are not taken into account, but would 
not in all probability account for the discrepancy, allowing a fair 
profit. 

From the above it would seem that in the case of very poor families, 
like those reported in dietary studies Nos. 128 and 129 above, an 
imi)ortant pecuniary saving would result if bread was baked at home. 
To the man in ordinary circumstances it must be always more a ques- 
tion of convenience and taste than of cost. In short, each family can 
best determine whether it is desirable to pay the baker for the trouble 
of making the bread and delivering it or whether the labor of making 
and the extra fuel for baking can best be provided at home. 

As mentioned above, the actual cost per pound of bread is apparently 
less in Pittsburg than in the other cities where similar investigations 
have been carried on. 
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